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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


TUESDAY, FEBRUARY 19, 1957 


ConGress OF THE UNITED STATES, 
Joint CoMMITTEE ON ATOMIC ENERGY, 
Washington, D. C. 

The committee met at 10 a. m., pursuant to notice, in the Old Su- 
preme Court Chamber of the Capitol, Hon. Carl T. Durham (chair- 
man of the joint committee) presiding. 

Present: Representatives Durham, Holifield, Price, Kilday, Demp- 
sey, Cole, Van Zandt, Patterson, and Jenkins, and Senators Pastore, 
Gore, Jackson, Hickenlooper, Bricker, and Dworshak. 

Also present: James T. Ramey, executive director; George E. 
Brown, Jr.; George Norris, Jr.; and David R. Toll, of the committee 
staff. 

The Cuainman. The Joint Committee will come to order. 

The purpose of these hearings as required by section 202 of the 
Atomic Energy Act of 1954 is to receive “information concerning the 
development, growth, and state of the atomic energy industry.” 

It is with deep regret that we will not have Dr. von Neumann with 
us at these hearings. We on the joint committee admired and re- 
spected him for his qualities as a man as well as his scientific abilities 
and accomplishments. We will miss him very much. If there is no 
objection, I would like to insert in the record at this time, a statement 
I made on the floor of the House the other day paying our respects to 
him. 

(The statement referred to follows:) 

Mr. Speaker, it is with a deep sense of sorrow that I ask permission to address 
the House. On Friday, February 8, Dr. John von Neumann, Commissioner on 
the Atomic Energy Commission, died, after a long battle with cancer. His illness, 
however, did not keep him from attending important Commission meetings until 
close to the end. He often left the hospital in an ambulance to attend these 
meetings. 

Dr. von Neumann was a most unusual and brilliant genius. His specialty was 
the most difficult kind of mathematics. He was able to devise the mathematical 
approach for the solution of many of the problems of the day. This mathematical 
approach could be used to study economic behavior, social organization, and even 
strategy in war. Dr. von Neumann used this mathematical ability as the key to 
unlock a secret in the modern concept of physics through his contributions in 
the development of the quantum theory, a physical theory arrived at through 
the use of mathematics. 

But even this ability of mathematical analysis was not his only gift. For he 
saw the need for finding a new way of making mathematical computations and 
he applied his highly specialized mathematical skill to the more concrete task 
of creating an electronic computing machine which would perform the tedious 


mathematical work quickly and accurately. Because he was able to build the 
first electronic computer, this country was mathematically armed with a machine 
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capable of performing the necessary difficult calculations involved in the design 
of the very first hydrogen weapon. 

For this work, Dr. von Neumann was awarded the first Fermi award, granted 
by the Atomic Energy Commission in April 1956. He was also given the Medal 
of Freedom by the President. 

Dr. von Neumann made many appearances before the Joint Committee. While 
his outstanding intellectual capacity was always apparent, the members of the 
Joint Committee will always remember him for his humble but forthright 
attitude. He was indeed a genius who made many outstanding contribations 
to the defense of this Nation. I need not remind anyone that he came to 
this country in 1930 from Hungary and he lived a life symbolic of the free- 
doms he found here and he helped in the defense of those freedoms without 
thinking of personal financial gain for himself. His abilities and his genius will 
be sorely missed in this country in the years to come. 


The CHarrman. In order to provide a framework for the com- 
mittee’s interests in the hearings, I wrote to the AEC and about 115 
representatives of industry, cooperatives, labor, and other groups 
extending an invitation to appear and outlining some of the particular 
points we are interested in. 

We also issued a press release extending a general invitation to 
participate in these hearings. Without objection, I would like to 
put these letters in the record at this point. 

(The letter and press release referred to follow:) 


OONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
January 17, 1957. 
Mr. Lewis L. STRAUSS, 
Chairman, Atomic Energy Commission, 
Washington, D.C. 
DeaR Mr. Srrauss: This letter is to confirm arrangements for this year’s 
202 hearings which have been worked out on a tentative basis by our respective 
staffs. 
The committee is planning to hold 6 days of public hearings on February 19, 
20, and 21 and February 26, 27, and 28. Exact scheduling will depend on the 
number of witnesses who wish to testify and on the availability of a hearing 
room. 
It is agreed that the Commission will lead off on Tuesday, February 19, and that 
the industrial and other witnesses will appear on the days following. It is my 
understanding that you personally will make the substantive AEC presentation 
with a statement of about an hour’s duration, summarizing the highlights of 
developments in the past year in the various major areas of interest, and that 
your chief staff advisers will be available to answer questions concerning de- 
tailed aspects of particular programs. 
It is understood that there will be no other formal presentation before the 
committee but that more detailed statements on the major areas of interest will 
be made available to the committee and will be entered as an official part of the 
hearings record. It would be appreciated if your staff would prepare a brief 
cover sheet for each of the detailed statements summarizing its substantive 
contents. 
It is understood that copies of these individual statements will be made 
available to the committee for its information at least 1 week in advance of 
the presentation and that copies of your summary statement will be made avail- 
able 48 hours in advance, with the understanding that minor editorial changes 
could be made in the final version which you present. 
In discussions with AEC representatives we have indicated the following sub- 
jects should be emphasized, in addition to the regular topics: 
1. Reactor types other than for electric power, such as for process heat. 
2. Fuel processing. 

Waste disposal. 

Price policy. 

Dissemination of technical information to industry. 

Program planning and scheduling of reactor projects. 


~~ 


te 


a 
Ceo w 








ATOMIC ENERGY INDUSTRY 3 


The Commnission’s revised outline, dated December 31, 1956, appears to cover 
the above items, except possibly in relation to program planning and scheduling 
both by AEC and by private industry. 

The committee is sending letters of invitation to a representative group of 
about 80 interested companies, organizations, and individuals to appear before 
the committee at the hearings or to submit statements for the record. These 
invitations will be sent out prior to the issuance of a public announcement which 
is expected to be released the evening of January 22. Copies of the letter to the 
invitees and the draft press release containing the public announcement are 
enclosed for your information. 

The cooperation of your staff with the Joint Committee staff in working out 
preliminary arrangements on procedure and on the substance of the Commission’s 
presentation has been excellent and is appreciated. 

Sincerely yours, 
Caru T. DurRHAM, Chairman. 





CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
January 18, 1957. 

In accordance with the requirements of section 202 of the Atomic Energy Act of 
1954, the Joint Committee on Atomic Energy holds public hearings during the first 
60 days of each session of Congress on the development, growth, and state of the 
atomic-energy industry. These hearinsg provide an opportunity for representa- 
tives of industry and other interested persons to appear before the committee to 
present their views on the present program and laws governing that program, 
together with any suggested changes they believe necessary to assure maximum 
progress. They also provide a periodic means for keeping the Committee up to 
date on developments and on needs of the atomic energy industry. 

This year the statutory hearings are tentatively scheduled for February 19, 
20 and 21 and February 26, 27 and 28. <A public announcement to this effect will 
be made shortly. It is presently planned to have the Atomic Energy Commission 
lead off the first day and to have industrial and other interested witnesses 
appear on the days following. The exact scheduling will depend somewhat on 
the availability of a hearing room and the number of persons who wish to appear. 

“It is the committee’s continuing intention as exemplified in the Atomic 
Jnergy Act of 1954, to encourage maximum private participation in the peacetime 
atomic energy program. Much has been accomplished in the past two years of 
which private industry and cooperative groups can well be proud. But many 
unique and complex problems remain to be worked out, particularly technological 
problems, which will require great effort, both private and government, if we 
are to achieve our common goals and maintain United States leadership in the 
development of the peaceful uses of atomic energy. As we explore new frontiers, 
we will inevitably encounter setbacks and problems along with successes and 
achievements. The Committee is the first to recognize this and is primarily 
concerned with assuring a program which will provide the maximum opportunity 
for overcoming these problems and maintaining steady progress toward our 
goals.” 

Because of your interest and experience in the atomic-energy field, I am writing 
to you personally to advise you of the hearings and of the opportunity to present 
your views, should you desire to do so. Views may be presented either in person 
or in a statement for the record. This letter in no way constitutes a requirement 
to appear, but it is the committee’s hope that all who desire to be heard will 
take this opportunity to present their comments for the committee’s information. 
It is hardly necessary to add that the committee needs such information if it is 
to discharge its responsibilities effectively. 

Attached, for your guidance, is a list of subjects in which the committee is 
particularly interested. It is by no means a comprehensive list but indicates 
areas of growing importance which the committee feels may not have received 
sufficient attention in the past. There are, of course, other areas which you may 
wish to discuss in addition to the above, and all views would be welcome. 

If you or one of your representatives would like to appear before the committee 
or submit a statement for the record, would you kindly contact the committee 
staff by February 8, in room F-88, the Capitol, so that the necessary arrange- 
ment may be made. 

Sincerely yours, 
Cart T. DURHAM, Chairman. 
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Section 202 Hearings on the Development, Growth, and State of the Atomic 
Energy Industry, 1957 


SUGGESTED TOPICS FOR DISCUSSION 


Listed below are matters of growing importance which the Joint Committee 
believes may not have received sufficient attention in the past during the section 
202 hearings. These subjects are in addition to the major topics usually covered 
and are by no means comprehensive in scope. There may well be other matters 
which individual witnesses will wish to discuss: 

Reactor types other than for electric power. 

Fuel fabrication and reprocessing. 

Waste disposal. 

Pricing policy. 

, Adequacy of dissemination of technical information to industry. 

. International market for reactors and components. 

With respect to the civilian atomic power program, in addition to information 
on progress in general, and with respect to particuls ir projects, the committee 
would be interested in information on technical and other problems encountered, 
whether initial schedules and cost estimates remain the same, and what, if any, 
changes are being made in them. 

The proposed program of governmental indemnity against reactor hazards. and 
proposals for accelerating the nuclear power program, will be treated in general 
only and will be the subject of more detailed discussions in later hearings. 
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[Release No. 71 from the office of the Joint Committee on Atomic Energy, January 22, 
1957] 


The Joint Committee on Atomic Energy plans to hold public hearings be- 
ginning on Tuesday, February 19, to receive testimony from representatives of 
the Atomic Energy Commission, industry, and other interested individuals and 
organizations on the development, growth, and state of the atomic-energy in- 
dustry, it was announced today by Representative Carl T. Durham, chairman 
of the committee. Section 202 of the 1954 Atomic Energy Act requires that 
such hearings be held during the first 60 days of each new session of Congress. 

Purpose of the hearings is to provide an opportunity for representatives of 
industry and other interested persons to appear before the committee to present 
their views on the peacetime atomic-energy program and the laws governing 
that program, together with any suggested changes they believe necessary to 
assure maximum progress. The hearings also provide a means for keeping 
the committee up to date on developments and needs of the atomic-energy in- 
dustry. 

In commenting on the hearings, Representative Durham stated: 

“T would like to emphasize the importance which the Joint Committee attaches 
to these hearings, and I hope that all who desire to be heard will take this 
opportunity to present their comments for the committee’s information. The 
committee must have such information if it is to discharge its responsibilities 
effectively.” 

The hearings are tentatively scheduled for February 19, 20, and 21, and 
February 26, 27, and 28, depending upon the number of witnesses who wish 
to appear. It is presently planned to have the Atomic Energy Commission 
representatives lead off the first day and to have industrial and other interested 
witnesses appear on the days following. Those who do not wish to appear 
personally will be given the opportunity of presenting statements for the record. 
Further information may be obtained from the committee staff, room F-—88, the 
Capitol. 








- 


ATOMIC ENERGY INDUSTRY o 


This year we hoped to emphasize some new points and see some 
new faces, as well as the old standbys. We will see some new faces 
I hope. Most of the old standbys from industry have not appeared, 
although they have filed statements. 

Let me hasten to add that I believe these hearings do some good. 
By focusing interest on certain questions, problems may be resolved 
and action encouraged. We were ples ased, for example, to note that 
AEC has just announced a policy on fuel reprocessing—a problem 
which was the first item on our agenda for these hearings. 

I do not think the absence of some of our industrial friends means 
lack of interest. Like many of us on the Joint Committee, industry 
may be perplexed at the situation we find ourselves in. 

ad of the things which perplex us are the following: 

Although we see steady progress in our technology, the technical 
ait engineering problems encountered appear to be considerably 
greater ‘than anticipated in many lines. This discouraging note ap- 
plies to both Government-financed and privately financed projects. 

The Joint Sommittee was informed last Friday that cost estimates 
for 2 major power-reactor projects—1l private and 1 Government 
financed—have increased approximately $15 million, which amounts 
to 20 to 40 percent of original estimates. We have been informed 
privately of similar cost increases on other projects. Schedules of 
completion on some projects have also apparently been extended, or 
should be extended. 

Although the immediate financial incentives in this country for 
reactors does not appear good for the next few years, the need for 
actors abroad is apparently very great and immediate. Thus the 
chree wise men” of Euratom indicated that Euratom needed 3 million 
kilowatts of atomic power in 1963 and 15 million by 1967. 

This would mean 30 reactors the size of Detroit Edison by 1963 
and 150 by 1967. This is a lot of reactors, but AEC and the State 
Department say the goal is feasible. I do not need to point any 
mone from the above. 

I do hope these hearings, and those which follow it, may help to 
clarify and resolve these and other problems which perplex us. 

Mr. Strauss, I understand that you will lead off for the Commission 
this morning. I want to thank you and your staff for your excellent 
cooperation with the Joint Committee staff in planning and preparing 
for the hearings, and in getting copies of your statements to the com- 
mittee staff and members in sufficient time so that we could adequately 
review it. 

Mr. Strauss, we are glad to have you with us and I understand you 
have a prepared statement. I believe it would be in the interests of 
expediting the hearings if we would first listen to your summary 
statement, and then question you. If it is agreeable with you, we 
will include in the record at the end of this day, the detailed state- 
ments submitted by the Commission. 

(The detailed statements, covering major areas of interest, appear, 
beginning on p. 77.) 
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STATEMENTS OF LEWIS L. STRAUSS, CHAIRMAN; DR. W. F. LIBBY, 
MEMBER ; THOMAS E. MURRAY, MEMBER; AND HAROLD S, VANCE, 
MEMBER OF THE UNITED STATES ATOMIC ENERGY COMMISSION 
(ACCOMPANIED BY K. E. FIELDS, GENERAL MANAGER; R. E. 
HOLLINGSWORTH, ASSISTANT GENERAL MANAGER FOR AD- 
MINISTRATION; WILLIAM MITCHELL, GENERAL COUNSEL; E. J. 
BLOCH, DIRECTOR, DIVISION OF PRODUCTION; H. N. ESKILDSON, 
CHIEF OF ADMINISTRATION (ACTING), DIVISION OF PRODUC- 
TION; W. KENNETH DAVIS, DIRECTOR, DIVISION OF REACTOR 
DEVELOPMENT; DR. C. L. DUNHAM, DIRECTOR, DIVISION OF 
BIOLOGY AND MEDICINE; JOHN A. HALL, DIRECTOR, DIVISION 
OF INTERNATIONAL AFFAIRS; JESSE C. JOHNSON, DIRECTOR, 
DIVISION OF RAW MATERIALS; DR. T. H. JOHNSON, DIRECTOR, 
DIVISION OF RESEARCH; C. L. MARSHALL, DIRECTOR, DIVISION 
OF CLASSIFICATION; D. F. MUSSER, DIRECTOR, DIVISION OF 
NUCLEAR MATERIALS MANAGEMENT; C. A. NELSON, DIRECTOR, 
DIVISION OF INSPECTION; H. L. PRICE, DIRECTOR, DIVISION OF 
CIVILIAN APPLICATION; MORSE SALISBURY, DIRECTOR, DIVI- 
SION OF INFORMATION SERVICE; OSCAR S. SMITH, DIRECTOR, 
DIVISION OF ORGANIZATION AND PERSONNEL; DON S. BURROWS, 
CONTROLLER, DIVISION OF FINANCE; A. TAMMARO, ASSISTANT 
GENERAL MANAGER FOR RESEARCH AND INDUSTRIAL DEVELOP- 
MENT; BRYAN F. LaPLANTE, SPECIAL ASSISTANT TO THE GEN- 
ERAL MANAGER) 


Mr. Srravuss. Thank you, Mr. Chairman. I should like to be- 
gin this statement by recording the great loss which we of the Com- 
mission have sustained through the death of our well-loved colleague, 
Dr. John von Neumann, on February 8, after a long and cruel illness. 

At our first meeting following his death, we adopted a resolution 
expressive of our grief. In view, Mr. Chairman, of your inclusion 
in the record of your remarks in the Congress on the same occasion, 
I would like to request that this resolution by the Commission be 
included as a part of the record this morning. 

The Cuarrman. Without objection, it is so included. 

(The resolution is as follows:) 


A RESOLUTION BY THE ATOMIC ENERGY COMMISSION 


With a profound realization of the loss that we have suffered in the death of 
our well-loved colleague, John von Neumann, we meet today in sorrowful recog- 
nition of the irreplaceability of his talents and of the tragedy to us as indi- 
viduals, to the Commission, and to the Nation. 

A man blessed with extraordinary intellectual gifts, preeminent in his gen- 
eration in the sciences, the value of his contributions to the work of this Com- 
mission is truly incaiculable. His disciplined mind simplified the most difficult 
problems and enabled wise decisions to be reached. His human qualities, per- 
sonal charm, his warmth, sense of humor and his wide sympathy endeared him 
to every member of the organization, and the particular place he made for him- 
self in our affections cannot be filled. 

To his widow and the members of his family whose grief and affliction we 
share, we, his colleagues, extend our heartfelt sympathy. 
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Mr. Srrauss. It has been a rewarding experience for the Com- 
mission and the members of the Commission’s staff—in accordance 
with the requirements of section 202 of the Atomic Energy Act— 
to review the growth of the atomic energy industry during the past 
year. Ona subsequent occasion I hope you will afford me an oppor- 
tunity in executive session to testify on weapons development, and to 
deal with several misapprehensions which are now on the record. 

All of us, of course, who have been associated with the day-by-da 
developments in the atom’s industrial expansion, have watched with 
increasing satisfaction the steadily mounting peaceful uses of nuclear 
energy in the 12-month period. The det ailed record i is, we believe, 
an impressive account of the world leadership to which our scientists, 
engineers, and American industry have jointly contributed to dev elop 
nuclear energy for defense and for peaceful progress. 

In the interest of avoiding repetitive testimony—and with respect 
for the demands upon the time of your committee—we will here pro- 
vide a concise résumé of the detailed written testimony which has 
been in your hands for the past several days. 

Since you have been ind enough, Mr, Chairman, to say some pleas- 
ant things about our staff, I should like to reciproc ate with respects to 
your own staff. We have had the best of cooperation from the staff 
of the Joint Committee. 

No summary can anticipate and identify all of the points of spe- 
cific interest to your committee. The project is, as you know, very 
large and very complex. Therefore, at the conclusion of these sum- 
mary remarks my colleagues and I will try to answer your questions 
and ‘amplify any of the portions of my statement or the prepared 
material already submitted to you. 

My colleagues on the Commission, Dr. Libby, Mr. Vance, and Mr. 
Murray; our General Manager, General Fields; and the directors of 
the staff divisions concerned are here to furnish further information 
as your interest may develop. 

Since the Commission reported to you a year ago, pursuant to sec- 
tion 202 of the act, the progress which has been made in developing 
an atomic-energy industry free of Government monopoly has embraced 
additional areas of work and a large number of projects. 

The Commission, for its part, has continued to develop basic tech- 
nology and to prov ide both the nec essary supplies and the services con- 
tributing to the sound growth of such an industry. Not only have 
private investors been able to move forward in supplying materials 
and services at home and abroad, but their long-range planning has 
been facilitated by definitive pricing and other policies. 

The Commission, in its role of partner in this development, has 
adhered to the mandate given to it by the Congress in the 1954 act— 
that is to say, the requirements that the development, use, and control 
of atomic energy shall be. direc ted so as “to strengthen free competi- 
tion in private enter pr ise.’ 

When your committee received testimony at the first of these hear- 
ings in early 1955, the atomic-energy industry was but a few months 
removed from its original status of a Government monopoly. 

Today, in the space of only 2 years, the forces of tre aditional Ameri- 
can free enterprise may be seen moving forward:on a broad front. 
They already have to their credit. numerous solid accomplishments, 
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resulting from the application of competitive cost-reducing incentives 
to the new nuclear technology. 

During much of this 2-year period, industry has been familiarizing 
itself with the technology opened to it by our “access program” and 
the comprehensive declassification of nonweapon technical data which 
we have brought about. Industry also has embarked upon a period 
of building up research and development facilities and acquiring teams 
of scientists and engineers to operate those facilities. 

The latter requirement has not been an easy one for industry to 
meet, and in this era of rapidly expanding technological activity and 
an apparent shortage of technical manpower in all branches of science 
and industry this difficulty has been accentuated. 

Particularly noteworthy has been the progress achieved during the 
past year in those sections of the atomic-energy industry engaged in 
the development, construction, and operation of power-producing 
nuclear reactors. The construction of privately built and privately 
operated plants for critical experiments, materials testing, and for the 
fabrication of fuel elements already is well underway. 

Concerns which supply such essential reactor materials as graphite, 
boron, zirconium, and special alloys are rapidly learning the special 
requirements of the atomic-energy industry. This is true also of the 
firms which manufacture instruments, controls, and other components 
for reactors. 

As regards companies doing the actual construction of reactors, at 
least 21 different American firms are either presently building, or 
have orders to build, civilian research or power reactors. 

As the members of your committee know, electric power from nuclear 
fission is now provided for all the facilities of the great Argonne 
Laboratory from the boiling-water reactor which formally began oper- 
ation there on February 9, an event which, I am happy to say, was 
attended by the chairman and several members of the Joint Committee. 

The boiling-water reactor thus became the first harvest of the Com- 
mission’s experimental power program inaugurated 3 years ago to 
test the feasibility of different types of civilian-power reactors. 

Before the current calendar year is ended, 5—and perhaps 6—reac- 
tors, including the boiling-water reactor, will be delivering electrical 
power in the United States at various points from coast to coast. Four 
of these 6 projects were launched under the Commission’s experi- 
mental-power program, the largest being the full-scale, central-station 
Duquesne-Westinghouse atomic powerplant at Shippingport, Pa., with 
its capacity of 60,000 to 100,000 electric kilowatts, the world’s first 
such plant devoted entirely to serving civilian needs, Liat 

Before the Shippingport plant opens, commercially distributed 
power is scheduled to flow from the sodium reactor built for the Com- 
mission by North American Aviation at Santa Susana, Calif., and 
also from General Electric’s prototype powerplant at Vallecitos, Calif. 

The Army package powerplant at Fort Belvoir, Va., built by a 
subsidiary of the American Locomotive Co., will be delivering elec- 
tricity into the post’s power system this spring. I believe that will 
be in April. 

The homogeneous-reactor experiment at Oak Ridge, although hav- 
ing encountered technical difficulties in its nonnuclear system, is 
expected to come into operation this year and supply electric power 
to the great laboratory complex there. 
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All in all, as summed up, not in the Commission’s testimony, but 
in industry’s own published reports, the United States atomic industry 
in 1956 began construction or received contracts on a total of 59 new 
nuclear reactors, including 29 power-producing reactors and 30 
research and test reactors. 

The research and test reactors will be built for private United States 
buyers, for the Government, and for overseas export. The power- 
type reactors are designed for various needs as, for example, naval 
and merchant-ship propulsion, for prototype and demonstration reac- 
tors for the Atomic Energy Commission, and for land-based power 
demonstration plants for private purchasers. 

In addition to these projects, industry reports that it has carried 
forward work on contracts awarded prior to 1956 for 17 reactors of 
various types, and that it has completed construction of 2 reactors 
which had been on order. I would like to say here, Mr. Chairman, 
that since this report was prepared, we have received indication of 3 
new civilian power projects, 2 of them of considerable size. 

Still referring to reports from industry, as compiled recently, it is 
interesting to note that during the past year American firms signed 
contracts or announced plans for 9 uranium ore processing mills, a 
feed materials plant, 5 nuclear fuel element manufacturing plants, 
7 critical facilities and 3 zirconium and 2 beryllium production 
facilities. 

All of this has been realized since the new act of 1954 freed Ameri- 
can industrial incentive. 

Looking ahead to continued and accelerated progress in the current 
year, there have been published estimates gathered directly from in- 
dustry that about $270 million may be spent in 1957 on the construc- 
tion of civilian power and military reactors, that uranium mining and 
milling may account to another $200 million, the manufacture of in- 
struments to about $33 million and industrial nuclear research activi- 
ties—separate from power reactors—to about $25 million, for a total 
in excess of a half billion dollars of private capital. 

It has been stated in one independent survey of the situation that, 
in dollar volume, the atomic reactor business of American industry, 
has been trebled during 1956. 

Progress has been most encouraging and I believe the Joint Com- 
mittee and the Congress can take justifiable pride in having opened the 
way to such rapid development of an independent atomic energy 
industry in this country. Both the Commission and industry look 
with confidence to the Congress, and particularly to the Joint Com- 
mittee, to provide the necessary new legislation to insure further 
growth and progress. 

In this connection, it is gratifying to note that legislation originat- 

ing with members of this committee has again been presented to the 
Congress to provide the more complete third-party insurance protec- 
tion which is so essential to the Nation’s pioneering ventures in 
atomic power development. 
_ I turn now to the highlights of achievements during the pas year 
in each of the nine general areas of atomic industrial development. 
These areas, as we have listed them as they are more fully delineated 
in the written testimony before you, cover the following: 

The industrial use of radioisotopes, raw materials, information for 
industry, industry’s manpower base, supplying the atomic energy 
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industry, some aspects of Government policy affecting atomic energy 
industrial development, progress in reactor development, licensing 
and regulation of akon, and United States industry in the atoms 
for peace program. 

I shall deal with these topics briefly in the order I have just listed 
them, the first being the industrial use of radioisotopes. 


ISOTOPES IN INDUSTRY 


American industry, medicine, and agriculture are benefiting from 
the use of radioisotopes, which represent the first peaceful dividend 
from our national investment in atomic energy. The benefits in medi- 
cine cannot, of course, be appraised in terms of dollars; they are the 
priceless data of more knowledge of the body and its functioning, more 
accurate and earlier diagnosis of human ills, and the increasingly 
effective treatment of those ills. 

Different estimates place the number of patients being diagnosed 
or treated with radioisotopes at between 800,000 and 1 million persons 
each year. The gains to clinical research as well as to the patients 
and their physicians are incalculable. The results in the alleviation of 
human suffering are beyond price. 

Isotopes have brought to the hand of agricultural scientists tools 
which enable them to accomplish studies never before possible. These 
studies bring forth better crop varieties, more effective fertilization, 
improved control of crop and livestock pesis. As the results of these 
studies are applied and put to use on the land, large economic benefits 
are realized. 

Estimates have been made that the potential savings from use of 
radioisotopes in agricultural research and practice will exceed $200 
million annually. It is my belief that this amount will greatly in- 
crease with the years. 

In industry it is possible to make closer estimates of dollar savings 
from the use of radioisotopes. The Commission recently has under- 
taken to arrive at such estimates, after interviewing more than 40 
firms making use of radioisotopes and receiving written information 
from more than 100 others. 

As reported more fully in section IT of the detailed reports, the 
survey indicates a savings of at least $295 million a year and perhaps 
as much as $485 million. The average is $390 million—more than a 
third of a billion dollars of savings resulting from industrial use of 
radioisotopes—a “byproduct” of our nuclear power program. 

The rate of growth is rapid, and it may well develop that the savings 
to industry alone, not including the benefits in medicine and agri- 
culture, will in a few years repay the Nation handsomely for its 
entire investment in atomic energy development. 

Today’s major industrial applications of radioisotopes embrace 
many fields of technology, industrial research, thickness and density 
gaging, industrial radiography, and applied industrial tracing, to 
mention only a few of the major ones. 

Looking ahead, the trend seems to be toward additional uses such as 
strong sources for radiation in the food, drug, chemical and other 
industries and more novel applications of tracers in a growing variety 
of industrial processes. . 
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As the applications multiply, it is natural that private enterprise 
should enter into the field of processing and distribution of radio- 
isotopes. Nearly 100 private firms are in these fields now, a sixfold 
growth in 5 years. Several times this number prov ide accessory 
equipment and services. 

Industry’s inventiveness and management are being brought into 
use to provide the implements and machines required - for the use of 
high energy sources of radiation, as well as instruments for measuring 
‘adiation. Such devices are indispensable to the new techniques of 
research, production and healing made possible by radioisotopes. It 
is estimated that for cobalt 60 therapy alone, there will be by 1966 a 
prospective market for 4,000 machines used in application of that 

radiation, each to sell at between $20,000 and $70,000. 

The development of an industry for radiation detection instruments 
is one of the bright prospects of the new nuclear age. The Commis- 
sion has encouraged this industry, particularly by looking to it to 
supply the standard instruments and those newly developed either by 
industry or by Commission research. 

Later this morning I hope that you will permit Dr. Libby, to whom 
this subject has been of great interest, to give you some further infor- 
mation on this subject which I think is exciting and inspiring. 


RAW MATERIALS BASE FOR THE INDUSTRY 


The atomic energy industry is founded on the firm base of a supply 
of uranium ample | to meet the requirements of both our civilian and 
military atomic programs. This Nation has become the leading 
uranium producer of the free world. Nine years ago 90 percent of 
the United States uranium supply came ‘reais overseas. Today 60 
percent originates in North America and by 1958, approximately 80 
percent of a much larger supply will be provided from this continent. 
By adding increased deliveries from south Africa and continuing 
production from the Belgian Congo, Australia, and Portugal, we have 
assurance of supplies to meet all our present requirements. 

Precise information regarding current and prospective uranium 
supplies has become necessary to enable the uranium industry to plan 
for its future. Accordingly, in the broad declassification action of 
last December, this Government joined with Canada and the United 
Kingdom in removing such information from its secret status in 
which it had been prev iously held. 

As a further assistance to the industry, the Commission established 
a new uranium procurement program which provides a domestic mar- 
ket from 1962 through 1966 for uranium concentrates. 

The past year saw both substantial addition to the known domestic 
ore reserves and sharp advances in mine and mill output. Within the 
next 3 years we expect ore production and mill output of concentrates 
nearly to double. All the mines and all but one of the mills are 
privately financed and privately operated. 


INFORMATION BASE FOR THE INDUSTRY 


Along with the access to raw materials, knowledge of the technology 
of atomic ener gy applications is basic to the growth and deve elopment 
of an atomic energy industry. The committee is, I am sure, familiar 
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with the successive steps taken by the Commission to enlarge the flow 
of information developed in the Government’s atomic energy program. 

In 1955, we adopted policies providing for a wide declassification 
and downgrading of information to bring it within the reach of science 
and industry. In December 1956, just 2 months ago, another broad 
declassification policy was adopted which further widened the area 
of open technology useful in civilian application. 

This policy is being applied presently by means of an expedited 
declassification operation carried on by teams of experts in various 
technical lines working as a group at Oak Ridge. 

When this operation is completed, the technical information re- 
quired by the atomic energy industry—from uranium mining to chem- 
ical processing of spent reactor fuels—will, in the main, be freely 
available in open literature. Of course, there will remain some items 
of technology which must continue to be classified for national se- 
curity considerations. Such classified data will be available through 
the access permit program to industrialists having need for it. 

The number of holders of access permits almost doubled in the 
past year, and the sales of classified reports increased in proportion. 
Sales of printed unclassified reports increased by more than half and 
sales of microcopies of these reports was fourfold greater than the 
year before. Access permits continue to be sought and granted, though 
at a declining rate as more technology becomes unclassified and as 
more of those interested in the new atomic energy industry already 
have obtained access permits. 

Today the atomic energy industry can rely upon an information 
service of unprecedented scope and variety. The service includes not 
only Government issuances, but a rapidly growing volume of publi- 
cation in the journals of the engineering societies, the technical and 
business press, and the books of technical publishers. We look for 
such services to expand rapidly as more unclassified information 
emerges for use by the publishing industry. . 

The Commission is summarizing nearly 100 fields of data in single 
books so that industrial firms, and especially small firms, will not 
be compelled to search the entire literature which has become volum- 
inous. 

The Commission will endeavor further to help industry keep up 
to date on new science and technology through a system of current 
progress reviews in various fields. 

Technical meetings for industry have been held with increasing 
frequency in connection with the programs for encouraging private 
investment in special lines of service and supply. Some of the meet- 
ings are for access permit holders only, and are held on a classified 
basis. Others are open and on an unclassified basis. 


MANPOWER BASE FOR THE INDUSTRY 


The third fundamental basis for a sound and progressive atomic 
energy industry and no less crucial than raw material and information 
is trained manpower. The Joint Committee has shared the concern 
of the Commission and, indeed, of the whole community of education, 
science and industry over the existing shortage of engineering and 
science graduates, 
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Imposed upon the general shortage of manpower is the additional 
problem for the atomic energy industry of developing the special 
competence required in its particular field. To determine the extent 
and character of this particular shortage, the Commission has under- 
taken comprehensive surveys. Industry is conducting training pro- 
grams and the Commission’s contractors reported 14,000 trained in 
special courses in the past calendar year. Meantime, to help toward 
alleviating the shortage, the Commission has continued to expand 
its own educational and training programs which include special 
graduate schools, fellowship programs, and college faculty training 
programs. 

Assistance to colleges and universities in the way of teaching aids 
and training equipment is being extended. Three new programs have 
been initiated for traming high-school teachers in nuclear science and 
technology, it being our considered opinion that the root of this 
trouble lies in the second: ay schools of the country. 


SUPPLYING A DEVELOPING INDUSTRY 


As I mentioned earlier, there has been a large increase of private 
investment in the business of supplying and servicing the new atomic 
energy industry, and the Commission is encouraging this activity in 
every feasible manner. However, in making the transition from a 
Government monopoly to industrial activity, there are areas in which 
the Commission has had to take some initiative to assure a well- 
rounded industrial base. 

Most of these involve situations in which the present demand for 
the product or service is largely by the Commission, but where indus- 
trial demands are now beginning to accumulate. 

The problem is to supply the commercial demands either by the 
creation of industrial capacity or, if necessary, by using Commission 
facilities and, in the latter case, to do it in a way which will not 
discourage eventual provision of the product or service by private 
industry. 

During 1956, the Commission entered into a contract with the 
Allied Chemical & Dye Corp. to deliver uranium hexafluoride to 
the AEC at a rate equivalent to 5,000 tons of U,Os annually over a 
5-vear period. 

Another private firm, the Mallinckrodt Chemical Works, has pro- 
vided facilities for converting uranium hexafluoride to forms m which 
it can be used for reactor fuel elements. There are a sufficient num- 
ber of companies now ready to fabricate the fuel elements themselves 
so that the Commission now has withdrawn almost completely from 
fabricating fuel elements for private projects. In fact, we are now 
obtaining some of our own fuel fabrication requirements from private 
commercial suppliers. 

Thus it will be seen that capacity already exists or firm plans have 
been established to process uranium ores into many of the forms of 
uranium needed for fuel-element fabrication or into the form required 
as feed for gaseous diffusion plants. 

Industry also is preparing to process enriched uranium hexafluoride 
removed from a gaseous diffusion plant into many of the forms re- 
quired for fuel-element fabrication and to fabricate the fuel elements 
themselves. 
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Last year we mentioned plants to encourage industry to establish 
facilities for chemically processing the spent fuel elements of re- 
actors. The Commission has furnished interested firms a list of 
types and quantities of Government-controlled fuels which might be 
made available for processing under contract. 

It is to be hoped that, by contracting for separation of these fuels, 
the Commission can help to establish a base load sufficient for opera- 
tion of an industrial plant during the early period when fuels from 
privately operated reactors alone would not be sufficient to sustain 
such operations. 

However, because of the present state of technology and the inde- 
terminate nature of the total loads during the next few years, firm 
plans have not yet emerged for an industrially owned facility to pro- 
vide power reactor operators with the assurance that their irradiated 
fuels could be processed at reasonable charges. 

In order that power reactor development, construction, and opera- 
tion may be relieved of this major uncertainty, the Commission has 
decided to provide such assurance for the time being. As we recently 
advised the committee, we are offering to enter into contracts with 
licensed reactor operators to provide for processing of their spent 
reactor fuels through June 30, 1967, at fixed prices subject only to 
escalation on the basis of a recognized price index. 

All such contracts will be subject to cancellation by the Commis- 
sion upon 12 months’ notice if and when it finds that the required 
processing services, will be available commercially at reasonable prices. 


SOME ASPECTS OF GOVERNMENT POLICY AFFECTING THE INDUSTRY'S 
DEVELOPMENT 


Various actions taken by the Commission in 1956 further expedited 
nuclear development. These included the declassification of the 
charges for uranium 235 as reactor fuel and prices to be paid for spe- 
cial nuclear materials produced in reactors abroad and at home, fueled 
by uranium allocated by the United States Government. 

In line with its authority to establish guaranteed fair prices to be 
paid over a 7-year period for special nuclear materials produced by 
licensees, the Commission in November 1956 established prices to be 
paid for plutonium and uranium 233 during the year ending June 30, 
1963. 

The Commission also stands ready to buy plutonium and uranium 
233 produced in foreign reactors fueled with material furnished by 
the United States, but such purchases presently depend, of course, 
on annual appropriations by the Congress. 

Patent applications relating to atomic energy filed in 1956 by United 
States industry totaled approximately 450, as against about 135 in 
1955 and 50 in 1954. That, it seems to me, is an eloquent indication 
of the increasing interest and activity of industry since the passage 
of the Atomic Energy Act of 1954. | 

In September 1956 the Governments of the United States, the 
United Kingdom, and Canada concluded an agreement interchanging 
rights in inventions and discoveries made during the period when 
atomic energy operations were largely a Government monopoly. 
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The power bilateral agreements concluded with six countries giv- 
ing this country rights in inventions resulting from interchange of 
classified information. 


PROGRESS IN NUCLEAR REACTOR DEVELOPMENT 


I come now to the status of American industry in the development 
of electrical power from nuclear fission. Along with the benefits 
from the radioisotopes, which I have already summarized, this repre- 
sents as of now the major economic promise of the peaceful atom. 

In this segment of the Nation’s atomic enterprise there are many 
participants, including industrial suppliers of materials and services, 
builders of reactors, contractors and hundreds of subcontractors, the 
Commission’s own expanding programs for the development of basic 
reactor technology and the research and development assistance ex- 
tended to the power projects undertaken without dependence on direct 
Government financial contribution. 

In this summary, I will refer only to the highlights of the past 
year and the plans underway for the future in the nuclear power 
and other reactor projects in the United States. Greater detail will 
be found in the prepared testimony already handed to your commit- 
tee. That testimony will be amended by the inclusion of the new 
proposals to which I referred a few moments ago, and which were 
received subsequent to the preparation of this statement. 

At the beginning of 1957, a score of firms were known to be con- 
structing or to have orders to construct civilian power or research 
reactors. Thus it will be recognized that the development of com- 
mercial industrial competence in the civilian reactor field is well on 
its way. 

As to power reactors, it is significant that as 1957 opens there are 
underway, in various stages of construction, discussion or negotiation 
plans for at least. 19 civ ilian nuclear powerplants in the United States 
to come into operation not later than 1962. 

These projects include the 17 listed as of January 2, 1957, at pages 
54 and 55 of section VIII of the written testimony ms the project 
announced by Northern States Power Co. on February 8. These 
plants will represent an investment of some $700 million, with 
large proportion of that sum to be supplied by industry itself. 

The projects are in various stages, some having only recently been 

announced by newly formed private groups. The total kilowatt 
output of these plants is not, in my opinion, of paramount signifi- 
cance. Of much greater importance is the fact that these projects 
represent a number of different types of reactors and that, from ex- 
perience with them, will emerge the knowledge which will decide 
the technology best fitted to the economies of different conditions of 
location and supply of competitive fuels not only here but in other 
parts of the free world. 

Mr. Chairman, we have brought with us this morning—if time 
permits and your interest runs so far—a series of large photographs 
of those plants which are under construction. Some of them, I as- 
sume, the committee has not visited and they may be of interest to 
you. : 

The Cuairman. We will be glad to see them. 
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Mr. Srravss. A word should be added at this point about the con- 
tributions of our military reactors to the c ivilian reactor development. 
Nearly three-fifths of the Commission’s expenditures for reactor 
development are presently assigned to the deveolpment of military 
reactors, primarily for propulsion. 

In many ways these activities are of indispensable benefit to peace- 
time development. More and more nonmilitary data resulting from 
them are being declassified and made available to the reactor industry. 

Several Government actions of 1956 and 1957 were pointed toward 
speeding the progress of civilian power-reactor development . Highly 
important were the President’s action of February 22, 1956, in making 
available 40,000 erate of uranium 235 for reactor fuel at home 
and abroad ; and the Commission’s action of last November declassify- 
ing the charges to be mace for enriched fuel and the prices to be paid 
for special nuclear materials of fuel value produced in the reactors 
here and overseas which are fueled with United States uranium. 

Another step toward expanding civilian power development was 
taken early this year by the Commission when it issued a third invita- 
tion to industry to submit proposals under the power-reactor demon- 
stration program which was inaugurated 2 years ago. 

In this new invitation, the Commission placed no limitation on the 
types or sizes of plants which may be proposed except that they should 
make significant contributions toward the achievement of commercial 
utilization of nuclear power and that construction of the plants should 
be completed by June 30, 1962. 

In general, the Commission wishes to consider any practical pro- 
posals which will advance the time when nuclear power will become 
economically competitive. 

The Commission especially desires, as it stated in its announcement, 
to encourage large-scale powers-demonstration projects using reactors 
fueled by natural uranium and moderated by heavy water and reactors 
fueled by aqueous solutions or slurries of uranium or of uranium- and 
thorium-bearing materials for breeding purposes. 

Other types of power reactors will be specified for research and 
development support by the Commission as technological progress 
appears to warrant. We have provided additional details of this 
undertaking on pages 22 and 23 of section VITI of the detailed testi- 
mony dealing with reactor progress furnished to the committee, and 
I will not repeat them here. 

The Commission in its announcement stated that if industry does 
not submit acceptable proposals for reactor plants of the types con- 
sidered ready for full-scale demonstration and construction, the Com- 
mission will request funds to initiate such projects under complete 
Federal financing. This statement, as you will recall, was also 
included in my testimony before your committee in May of 1956. 

In our semiannual reports and in the detailed written material 
prepared for these hearings, we have set forth the status of the Com- 
mission’s program for developing reactor technology through the 
Commission’s experimental reactor program begun in 1954, and under 
the first two invitations in the power demonstration reactor program. 
One project (the EBWR) in the experimental program already has 
come on line this year, 3 or perhaps 4 others will begin operation later 
in the vear, and construction of a fifth will start. 
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In addition to its 5 original concepts, the program now includes 5 
other concepts and a total of 13 reactor projects and 2 study programs, 
one looking eventually toward reactor projects using natural uranium 
as fuel and heavy water as moderator and another using plutonium as 
fuel. 

Industry and the Commission are working on arrangements for co- 
operation in 7 nuclear power projects as a result of the first 2 invita- 
tions under the power reactor demonstration program. we 

Reactors offer promise of a number of industrial uses in addition 
to the production of power and the Commission and industry are ex- 
perimenting to develop the technology of these other uses. The writ- 
ten testimony reports in detail on the status of projects to employ re- 
actors as sources of industrial process heat, for propulsion of merchant 
ships, locomotives, and overland cargo carriers, for isotope production, 
and for irradiation preservation of foods. 

As a further indication of the scope of the Commission’s activities 
in the development of civilian nuclear power, we might point out that 
expenditures for this purposes proposed in the 1958 budget now be- 
fore the Congress stand at $135 million as compared with $85 million 
in the present fiscal year, $51 million in fiscal year 1956, and $28 mil- 
lion in fiseal year 1955. 

Thus, the activities of Government in the development of efficient, 
economic and safe nuclear power will in 1958—provided, of course, 
that Congress approves our requests—represent a fourfold dollar in- 
crease Over 5 years ago. 

An important part of the development of reactor technoloky is di- 
rected toward solving the problems of reactor safety. The Com- 
mission is ever mindful of the important factor of operational safety 
in the development of commercial atomic powerplants, and is deter- 
mined that no nuclear powerplant will be licensed for operation any- 
where in the United States until and unless it conforms to the strin- 
gent safety requirements established by the Commission. 

Allied with this subject of reactor safeguards is that of the disposal 
of waste products. ‘The eventual cost of safely disposing of these 
ashes from nuclear furnaces is an important, and as yet largely un- 
dertermined, factor in calculating the economics of nuclear power 
production. 

However, the Commission has steadily increased its research into 
the basic questions involved in waste disposal and the engineering 
problems which must be solved in connection therewith. . 

[ should like to make brief reference at this point to the matter of 
our expended research in the challenging field of controlled thermo- 
nuclear reactions. To interject a personal note, I might say this was 
my first item of concern when I returned to the Commission in 1953. 

All of this work is, of course, still in the basic research stage. Many 
problems remain to be solved, as the members of your committee are 
well aware, and years, perhaps, of intensive effort lie ahead before we 
will have a prototype thermonuclear device yielding more energy 
than is required to operate it. After that, still more years probably 
will be required to achieve a full-scale device economically competitive 
with other sources of power. 

In our intensified research on Project Sherwood, as the controlled 
thermonuclear research is known, the Commission is keeping industry 
informed of the status of the work. . 
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In order that industrial firms entering upon the development of 
nuclear power from fission may have an opportunity to assess the 
prospects of ultimate competition from the fusion reaction, the Com- 
mission on February of last year to that end authorized the issuance 
of access permits for controlled thermonuclear information under 
precise conditions. 

Before concluding this section on nuclear reactor development I 
should note that Commissioner Murray will submit a separate state- 
ment of this topic. He has specific objections to section VIII of the 
Commission testimony, which deals with reactor programs, but those 
specific objections are not yet known to the Commission. 


LICENSING AND REGULATION OF INDUSTRY 


The number and variety of licenses applied for and issued by the 
Commission during 1956 represent an accurate gage of the growing 
private participation in the atomic energy field. The detailed record 
of applications and issuances is given in the written testimony. 

Basic to the entire licensing process is a most prudent evaluation of 
the safety aspects of proposed reactors and other nuclear facilities. 
The Commission assembled during 1956 a technical staff of physicists 
and engineers to perform this function, with the aid of other special- 
ists within the Commission. 

The safety control of some 50 Government and privately operated 
research and power reactors and critical assemblies thus far have been 
reviewed and evaluated. 

The substantial expenditure of technical talent and effort by license 
applicants demonstrates that American industry, which is highly 
safety conscious, has accepted its responsibilities in this respect. The 
Commission has undertaken a comprehensive study of the potential 
damage which might result from the nuclear runaway of a power 
reactor. 

At the beginning of 1957 the basic framework for the licensing of 
private atomic energy activities is virtually complete. No major 
difficulties with the regulations have been reported, but experience is 
suggesting various beneficial changes and we anticipate that further 
experience will lead to additional revisions. 

The Commission also has enlarged its efforts to work closely with 
State agencies in the licensing program. Appropriate State agen- 
cies are notified of all licensing actions. Two meetings of the Com- 
mission’s Advisory Committee “of State Officials were held last year. 
State regulatory agencies have been encouraged to participate with 
Commission staff members in inspection of licensees. 

In the field of regulation, the Commission believes that all possible 
effort should be made to achieve a maximum degree of uniformity be- 
tween the Commission on one hand and the several States on the 
other. 


UNITED STATES INDUSTRY IN THE ATOMS-FOR-PEACE PROGRAM 


The design, development and construction of reactors, components 
and materials by United States industry is an important element in 
promoting the United States atoms-for-peace program which is mak- 
ing steady and promising progress toward the goals set forth by 
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President Eisenhower in his pronouncement of December 8, 1953, call- 
ing for worldwide cooperation in the use of fissionable material for 
peaceful purposes. 

Fifteen research reactors have been contracted for or are being dis- 
cussed with United States industry by foreign countries, and Americ ‘an 
firms are providing the principal design details on seven nuclear power 
projects currently ‘under consideration by other nations. 

Details of these will be found in the appropriate section of the 
material provided you. A number of additional countries are known 
to be in contact with United States firms and consultants on projects 
for the development of nuclear research and power programs in those 
nations. 

During 1956, 16 new bilateral agreements were negotiated, bringing 
the total to 43 agreements with 41 nations. The most significant 
development was the concluding of nuclear power agreements with 
Australia, the Netherlands, Switzerland, France, and Nor way. Al- 
most all parts of the free world are now represented in the United 
States bilateral program. Negotiations are currently in progress 
with 21 nations; 10 of these do not at present have agreements; 11 
are looking toward additional research or power bil: aterals. 

The significant Government actions during 1956 which have facili- 
tated the progress of peaceful uses abro: ud have included making 
enriched uranium fuel for power and research reactors available to 
friendly countries on favorable terms, establishing the means of 
rendering financial assistance through direct matching grants for 
research reactor projects and through Export-Import Bank loans for 
both research and power reactor projects, adoption of a revised de- 
classification guide that will make more technical data available, and 
enlarging the facilities for training of foreign nationals in this coun- 
try in basic reactor technology. 

United States industry also is being encouraged to produce more 
types of equipment and provide a greater range of services in the 
atomic energy field, thus generally increasing its ‘ability to participate 
in & competitive export trade. Efforts have been made to simplify 
rules and regulations so as to permit freer contacts between private 
commercial parties of the United States and the nations with which 
we have bilateral agreements. 

The Commission’s power-reactor development program is directly 
applicable to the needs of foreign countries through emphasis on de- 
velopment of reactors in the small-size r anges. American technical 
missions have visited a number of foreign nations to advise on basic 
planning, and some 700 foreign n: ationals. including many scientists, 
engineers, industrialists and politic: al leaders, have come to the United 
States to consult with the Commission and its expert staff and with 
private industrial representatives concerning their atomic-power 
programs. 

Further impetus was given to this country’s program of interna- 
tional cooperation during 1956 when procedures were simplified for 
the export of both ‘adioactive and stable isotopes. These nucleat 
products are now available to foreign countries on a routine bane 
from the Commission’s own laboratories and from more than 75 
American firms. 

The course in radioisotope trace technique at the Oak Ridge Insti- 
tute of Nuclear Studies gave training to 39 persons from other 
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friendly countries during 1956 and this program is being continued 
and expanded. 

Important regional atomic groups are developing in Europe and 
Asia. In Latin America, we look for significant results, particularly 
in the training of nuclear scientists, engineers and technicians. This 
will occur from centers being established with Commission coopera- 
tion at the University of Puerto Rico, at the Inter-American Agricul- 
tural Research Center at Turrialba, Costa Rica, and from the program 
which is being established under the aegis of the Organization of 
American States. 

Three weeks ago I had the gratifying experience of participating, 
in the company of Commission staff representatives and officials of 
the Oak Ridge Institute of Nuclear Studies, in a symposium on the 
peaceful uses of atomic energy at the University of Puerto Rico. 

Finally and most importantly in the field of international coopera- 
tion, I come to the action taken in 1956 to bring nearer to fulfillment 
President Eisenhower’s historic proposal to strip the atom of its 
military casing in order that “the miraculous inventiveness of man 
shall not be dedicated to his death, but consecrated to his life.” 

Last October 26, some 80 nations of the world, gathered at the 
United Nations in New York, adopted without dissenting vote the 
charter of the International Atomic Energy Agency first proposed 
by the President in 1953. 

The President, in his state of the Union message to the Congress 
last month, spoke of this country’s opportunity, within the Interna- 
tional Agency, to “demonstrate once again our unalterable purpose 
to make of the atom a peaceful servant of humanity,” and stated that 
he would shortly ask the Congress to authorize this country’s full 
participation in the Agency. 

This concludes my summarizing statement. I have sought to deal 
only with the highlights of the material contained in the written 
testimony already submitted to you. Even so, I fear that my remarks 
have been much too extended and that undoubtedly I have neglected 
to touch upon some items of our activities which are of particular 
interest to you and to other members of the committee. 1 am sure 
that you will wish to afford my colleagues on the Commission who are 
here, an opportunity to make individual comment. 

As I noted at the outset of my statement, the members of the Com- 
mission, General Fields and heads of the Commission’s staff divisions 
concerned with the industrial development of atomic energy are pres- 
ent and at your service. 

Thank you very much. 

The Cuatrman. Thank you very much, Admiral Strauss. You 
have given to the committee, and to the country at large, a very bright 
picture of the industry and I expect there will be many questions by 
members of the committee that will be asked. 

I believe the committee, too, can agree with you as to the contri- 
bution made by the military participation in this program. I have 
reference to Admiral Rickover’s development of the nuclear-powered 
submarine and also the package power reactor at Fort Belvoir, which 
several members visited last week, and also the aircraft nuclear power 
development which has made some progress. But some members of 
the committee do have concern about the aircraft nuclear-propulsion 
program. 
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One of the things that has been complained about by industry all 
through this process has been declassification of more intonation: 
At the present time we have almost complete declassified reactors. 

For instance, if we declassify everything on Shippingport, is that 
information available to every individual that comes in and asks 
for it? 

Mr. Srravss. My belief, Mr. Chairman, is that all essential in- 
formation with respect to pressurized water reactors is in the public 
domain. Obviously the reactor on the Nautilus, which is a pressurized 
water reactor, has certain features that are peculiar to the use to 
which it is put and these features must for the foreseeable future 
remain classified. But as far as the Shippingport reactor is concerned, 
that is not the case. As a matter of fact, large numbers of unc leared 
visitors, including foreigners, have visited Shipping port. 

The Cuatrman. I had reference to power-producing reactors such 
as Shippingport. The interest is not so much in the military reactors. 
In view of the declassification of all this information, why is it 
necessary now to continue the access permits / 

Mr. Srrauss. For this reason, Mr. Chairman: There are areas of 
classified military information, where on a preferred basis—preferred 
in the sense of need to know—a cleared industrial firm can afford 
the Commission assistance as well as benefiting their own work. 

I might comment, sir, on one of your introductory remarks, if I 
understood you correctly. We have heard no specific complaints from 
industry with respect to our classification program. I should be more 
specific and say I have had no industrialist say to me that there was 
any information that he needed that he could not obtain. I believe 
that is a statement that would apply to the Commission. Could the 
General Manager confirm that fact ? 

Mr. Frevps. I have had no statements in the last 6 months to this 
effect that have come to my attention. 

The Cratrman. It was in the beginning. 

Mr. Fieips. In the beginning there were some complaints; yes, sir; 
but the recent action will entail declassification of all civilian power 
reactor information except such information as might be unique for 
military reactors, as well as civilian reactors. There is some infor- 
mation of this nature that would indicate a continuance of the access 
permit program was desirable. 

Mr. Strauss. The committee is certainly aware, Mr. Chairman, 
of the very large amount of material which has been dec: issified 
or downgraded in the last 3 years, and of the overriding necessity 
to review every such item with extreme care in order to see that there 
is no regret after its declassification, that material has been released 
that should not have been released. It cannot be recaptured. For 
that reason each piece or category of information must be evaluated 
before it is released. The Commission is particularly sensitive to its 
great responsibilities in this connection. 

Mr. Frevps. In order that my answer is complete, could I make one 
more statement, sir ? 

I have had discussions—complaints, you might call them—that the 
amount of information is so large, there is so much of it, that it is 
not in a readily assimilable form. That is one of the reasons why we 
have a very extensive writing program and are encouraging industrial 
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technical journals to do a lot of writing themselves. This is one of 
the reasons for this program. There is so much that it is hard to get 
hold of it. 

The Cuarman. I have been especially gratified with some of the 
declassification of this material in order to get along with the program. 

We will try to take the questioning from individual members one at 
atime. Senator Pastore? 

Senator Pastore. Thank you, Mr. Chairman. I only desire to ask 
a question or two on one phase of the report. I have a meeting in my 
office at 11: 15 and then I shall return. 

Referring to pages 31 and 32 of the statement on this International 
Agency, I take it from the way you have presented it in your report 
that you are very much in favor of the draft statute that was approved 
at the United Nations this last fall? 

Mr. Srravss. Senator, I am. Like any other document, I feel 
that it could be improved. I could improve practically any letter I 
write, after I had an opportunity to review it over a period of months. 
This was the best document that could be prepared by 80 nations in a 
conference in which a very competent team represented the United 
States. Iam for it, and I have great hopes for the future from it. 

Senator Pastore. I should like to say to the distinguished Chair- 
man of the Commission that I am for it, too. This is my question: 
Why has not it come to the Congress yet ? 

Mr. Srracss. I am unable to answer that, Senator. From the 
time that it was approved, or signed, or initialed by the et 
of the 80 nations, including our own Ambassador Wadsworth, and 
through the period of the President’s message, the matter has been in 
the State Department. I am unable to say anything about the time 
schedule of its coming before the Senate. 

Senator Pasrorr. Has the statute been discussed by the Commis- 
sion ? 

Mr. Srravss. The Commission has had the statute before it as 
a public document at various times, but the Commission has not offi- 
cially commented on it as a completed document. 

Senator Pasrorr. Would you leave it then that it isa matter of study 
that has delayed it, rather than any opposition by anyone in high 
places ? 

Mr. Srrauss. I know of no opposition to it in the administra- 
tion, Senator. I do not understand that it has been delayed, but 
simply that it has taken its ordinary course in coming to the Congress. 

Senator Pasrore. At this moment I shall pass, Mr. Chairman. 

The Cuarmman. Mr. Holifield. 

Representative Horirrerp. Mr. Strauss, I do not have any desire 
to go into the subject fully of.the different reactors which have been 
referred to here, some planned, some being built, and some being nego- 
tiated about. I understand Senator Gore wishes to go into that at 
some length. But referring to the complete statement in part 8 of the 
white paper where the first and second and third invitations are dis- 
cussed, and referring specifically to page 19 of the white paper, under 


the heading of “First Invitation,” I would like to ask you what is the 
exact status of the three reactor projects enumerated there at the pres- 
ent time. I will ask you what is the exact status of the Yankee Atomic 
Electric Co., of Massachusetts at this time ? 
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Mr. Srrauss. Mr. Holifield, with your permission, in order that 
you may have the most recent and up-to-date information on that, 
T will ask the General Manager and Mr. Davis, the head of the Re- 
actor Development Division, to respond. 

Mr. Fretns. I suggest that Mr. Davis respond. 

Mr. Davis. The Yankee project is proceeding. Westinghouse is 
doing the research and development work and design work on the 
plant. We had a meeting with the Yankee people about 2 months 
ago where they gave us a very complete presentation on the status of 
their project. It does seem to be moving along very well. 

On the Power Reactor Develonment Co. contract—— 

Representative Horirrerp. Just a minute, please. What is the 
status of the reactor of the Yankee Atomic Electric Co.? Is it in the 
design stage or planning stage or construction stage ? 

Mr. Davis. It is certainly in the development stage, and also in the 
desion stage. 

Representative Horrrretp. In the design stage. They have not 
firmed up their design yet ? 

Mr. Davis. They have done a great deal of the design work. There 
are certainly quite a few of the details of the core design and things 
of this sort which must await the outcome of the research and develop- 
ment program. 

Representative Ho.irirerp. What was their original estimated cost 
of this project ? 

Mr. Davis. I believe it was $34.5 million. 

Representative Horrrre.p. Has there been a recent reappraisal up- 
ward of the cost ? 

Mr. Davis. We have had some discussions with them to the effect 
that they expect that a detailed cost estimate that will be made after 
the design is completed will show somewhat higher costs. We do not 
know how much, nor do they at the present time. 

Representative Horirretp. Let us go to the next one on the page. 

Senator Gore. Would the Congressman yield before he leaves the 
Yankee project ? 

Representative Hotrrrevp. Yes. 

Senator Gore. I have before me a copy of the statement by Chair- 
man Strauss before the committee exactly a year ago, on page 28 
where you will find the chart, in which the committee was informed 
that the completion date, or -'the estimated completion date, of the 
Yankee project was in 1959. On page 54 of the presentation today, it 
is postponed for a year to 1960. 

Mr. Strauss. Might I comment on that, Mr. Chairman? 

The CHarrman. Yes, Admiral. 

Mr. Srrauss. I do not know what specific engineering or other 
details may have been involved in delays which are common to 
construction projects, but a year ago at this time, this company and 
other companies were confident that the Congress would enact the 
(hird-party-insurance legislation which the Joint Committee had so 
nearly unanimously approved, and it is a year since then, and the 
bills are still in the status of incompleted legislation, Senator. That 
may have been a contributing factor. These delays are not wholly 
chargeable to industry. 
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Representative Horirietp. On that point, do you mean to say that 
the delay in firming up their design has been due to the fact that they 
have had no insurance? 

Mr. Srravss. No. I think that as prudent people they perhaps 
were looking to see what Congress would do in this matter, hopeful 
that constructive legislation would be passed, as I am confident it will. 

Representative Horirretp. Your remarks would indicate by bring- 
ing up the insurance part of the discussion that this has had some 
effect upon this postponement or the setting forward of the comple- 
tion date. Is that the position you are taking ? 

Mr. Srravuss. No; I think it has an effect on the state of mind. 

Representative Horirtetp. State of mind, but not upon the state of 
development. 

Mr. Strauss. That is right, sir. 

Representative Price. Would be gentleman yield there? 

Representative Hotrrrevp. Yes. 

Representative Price. I happen to be the author of the first in- 
demnity bill introduced in the Congress last year. I do not think the 
responsibility for delay in the enactment of such legislation rests 
wholly on the Congress. I remember that I started to work on the 
indemnity problem early in the session. It took me a considerable 
length of time to get a decision out of the Commission on how it felt 
about such legislation. It was a month after the first bill was intro- 
duced before we did get favorable expression from the Commission. 

Mr. Srrauss. May I offer a correction, Mr. Price? The Commis- 
sion submitted a bill before the final bill of the committee was intro- 
duced. 

Representative Price. That may be true. 

Mr. Srravss. Our bill on the subject antedated the bill that was 
introduced, Mr. Price. 

Representative Price. No. The bill that I introduced was intro- 
duced considerably before the Commission came to us with a bill. The 
Commission came to us with a bill only after we started hearings on 
the subject. I think the record will bear me out on that. 

Mr. Srravss. I do not have a sufficiently detailed recollection of 
the chronology. 

Representative Price. I am certain that the first formal action on 
the indemnity provision resulted from a bill which I introduced in the 
House long before the Commission came up with a bill. It was quite 
some time after this legislation was suggested before the Commission 
gave approval to the suggested legislation. 

Mr. Srravss. I am certain, Mr. Price, that if that is your recol- 
lection, it must be correct. 

Representative Pricer. I think the record will also show that I was 
in contact with the Commission before introducing the legislation. 

Representative Ho.irieip. I would like to ask Mr. Davis—as I say, 
I do not care to go into these different ones in detail, because that will 
be done later—the present status of Consumers Public Power District 
of Columbus, Nebr., and their plant. Is it in the design stage, or has 
there been any construction started on it ? 

Mr. Davis. No, sir; there has been no construction and no really 
construction type of design. 

Representative Horirretp. There is no agreement upon the design # 
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Mr. Davis. There has been no contract negotiated as yet. I think 
this stems from two things. First of all, that the sodium reactor ex- 
periment on which the design and operation of the plant must neces- 
sarily be based has been delayed for about a year or somewhat more 
than a year by technical difficulties. 

Representative Hormieitp. Mr. Davis, I think we can get along 
faster—I do not want to be discourteous—I want to establish certain 
facts, and we can go into the reason why later. If you will just answer 
the questions, they will be very straightforward without any in- 
nuendoes attached to them. I just wanted to know the situation of 
these three projects under the first round invitation. So if you will 
just answer the questions I think we will get along quicker. 

Mr. Davis. The situation on some of these is a little bit complex. 
That is why I was going into some detail. 

Representative Horirretp. I want you to have permission to give 
such answers as you think are responsive, but I wanted you to know 
the purpose of my questionwas to establish just the status at this time. 

Mr. Davis. In this case North American has done some design 
work, but I certainly would not want to mislead you into thinking 
that this means that the thing is really in the design stage. Actually 
it is not. The difficulties there have been the delay in the SRE and 
the fact that the present estimates of cost are considerably larger 
than had been contemplated at the start. 

Representative Hontrietp. We are aware of the updating of costs 
on all of these projects, practically. That is in the design stage, and 
has not yet reached the contract or construction stage. 

Mr. Davis. It is in a very preliminary design stage. 

Representative Honrrietp. Now, the third item there, the Power 
Reactor Development Co., Detroit Edison, and others, Monroe, Mich., 
is that in the preliminary design stage or is it in the completed design 
stage ¢ 

Mr. Davis. That is in the design and construction stage. 

Representative Horirirtp. And the construction goes to what ex- 
tent? The laying of the foundation of the building? 

Mr. Davis. They have prepared the foundations and are erecting 
the concrete and the building to house the equipment which will be 
tested out there first before it is converted eventually into a nuclear 
operation. 

Mr. Strauss. Mr. THolifield, here is a recent photograph, if you care 
to see it, which indicates the current degree of work on the PRDC. 

Representative Hortrrenp. So in the first round invitation, one 
company has started its construction, but has not yet completed its 
design of the reactor. 

Going to the second invitation, the Chugach Electric Association, 
Inc., of Anchorage, Alaska, a 10,000 kilowatt reactor development, 
what status is that project, Mr. Davis? 

Mr. Davis. That is at the inception of the research and develop- 
ment. 

Representative Hormretp. There has been no design yet for that 
reactor ¢ 

Mr. Davis. No design: no sir. 

Representative Horrrecp. The city of Piqua, Ohio, what is the 
status of that project ¢ 
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Mr. Davis. The status of that project is that the research and de- 
velopment is being undertaken by North American under their con- 
tract with us, As in the case of C hugach, the only design we have 
is really a conceptual design rather than an engineering design, 

Representative Hottrriretp. That is dependent upon the sodium 
cooled process ? 

Mr. Davis. No, sir. This is organic moderated and cooled. 

tepresentative Houirietp. Th: at is in the preliminary design stage, 
then, I assume. 

The Rural Cooperative Power Association, Elk River, Minn., what 
is the status of that? 

Mr. Davis. The status of that, insofar as American Machine & 
Foundry is concerned, is that they are proceeding with the design. 
They have increased the cost, and there is at present no agreement 
on the cost. 

Representative Honirietp. Then there is no contract for the design 
with the Rural Cooperative Power? 

Mr. Davis. There is no contract, but A. M. and F. is nevertheless 
continuing with the design work. 

Representative Honirietp. The Wolverine Electric Cooperative of 
Big Rapids, Mich., what is the status of that ? 

Mr. Davis. Here again we do not hav ea contr: ict, and I do not be- 
lieve that any significa ant amount of design work has been done excepi 
for the conceptual design work. 

Representative Hortrreip. The city of Holyoke gas and electric de- 
partment is the next one on the list. “What is the status on that / 

Mr. Davis. The last three listed here were all rejected by the Com- 
mission, so there is no work in prorgess on any of them. 

Representative Horry. What three? The ¢ ity of Holyoke ga 
and electric department, Orlando Utilities Commission of Orlands, 
Fla., and the University of Florida have been rejected by the Com- 
mission, you say / 

Mr. Davis. That is correct. 

Representative Honiretp. On what grounds? 

Mr. Davis. The Holyoke and Orlando ones were both rejected on 
the grounds that the work here was too much in the future. We did 
not have an adequate research and development basis for committing 
ourselves to the plant. The University of Florida was rejected pri- 
marily because it was not felt to make much of a contribution toward 
the development of power reactors, since it was such a very small 
reactor. 

Mr. Srravuss. Mr. Chairman, may I make a comment at this point ? 

The Cuatrman. Yes, Admiral. 

Mr. Srrauss. The rejection of these three proposals, Mr. Holifield, 
was conveyed to the Joint Committee at the time of the Commission’s 
action—last fall, I believe. 

Representative Hoxitrretp. My remark is in no way to be considered 
as a criticism of the rejection. I am trying to establish on the record 
certain facts. 

Mr. Srrauss. My point was simply to make it clear that this was 
not. something being brought before the Joint Committee at this junc- 
ture. The Joint Committee had been currently informed at the time. 

Representative Honirtetp. I am aware of that. 
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Under the third invitation, which was extended to January 7, 1957, 
has there been any response to the third invitation ¢ 

Mr. Srravss. May I respond to that, since there are three new 
items that have just come to my attention? The first is a letter 
which I received this morning, a copy of which I believe has been 
sent to you, Mr. Chairman, since the letter states that the signa- 
tories are writing to inform you. This is signed by Mr. Philip Sporn, 
chairman of the American Gas & Electric Service Corp., on behalf 
of himself, Mr, Kenneth C. Long, Mr. Walter H. Sammis, and Mr. 
Earl S. Thompson, and representing a group of companies, including 
besides the American Gas & Electric Service Corp., the Cleveland 
Electric Dluminating Co. of Cleveland, the Columbus & Southern 
Ohio Electric Co. of Columbus, the Dayton Power & Light Co. of 
Dayton, the Indianapolis Power & Light Co. of Indianapolis, the 
Louisville Gas & Electric Co. of Louisville, and a number of other 
companies. I have not had an opportunity to read the letter yet. 
These companies propose to build a prototype of 50,000 kilowatts 
heat reactor, and invest from 15 to 31 million dollars of their money 
in that to be completed by 1962, to be followed by a project to be 
undertaken before 1962 of a reactor to produce 200,000 electrical kilo- 
watts. They say that they have three concepts in mind, all lending 
themselves to high pressures and high temperatures in exploitation 
of high thermal efficiencies at the rurbine end. 

Then there is a statement being issued today by Mr. Paul B. 
McKee. They say they are submitting this under the third round. 
Mr. McKee of the Pacific Power & Light Co. issues the statement for 
himself and his company, the Montana Power Co. and some others. 
They say they have written to me. I do not have the letter. They 
have acquired 9,000 acres in the vicinity of Hanford for the construc- 
tion of a plant. 

I also have just received a telegram signed by N. R. Sutherland, 
president of the Pacific Gas & E lectrie Co. 

Representative Hoxtrrevp. Mr. Chairman, I ask that these letters be 
placed in the record at this point as it pertains to this matter and goes 
into some detail. 

The CuarrmMan. Without objection, that will be done. 

(The letter, statement, and telegram referred to follow:) 

FEBRUARY 18, 1957. 
Hon. Lewis L. STRAUSS, 

Chairman, Atomic Energy Commission, Washington, D. C. 

DEAR Mr. CHAIRMAN: AS you know, a group of electric utility companies operat- 
ing in the Ohio Valley and contiguous areas have for many years been cooperating 
in the power supply of that area. With this background and their common 
regional interests, it was natural that, in their individual efforts to improve the 
technology of producing electric energy, a large number of these companies 
should have joined together to discuss plans for the acquisition of knowledge and 
experience in the nuclear field. 

As a result of these discussions 12 electric utility companies are now formulat- 
ing plans to undertake jointly a program of nuclear reactor research and develop- 
ment, which, we believe, will represent a significant advance in the technology 
and economics of utilizing nuclear fuel to produce commercial electric power. 

The group proposes first to intensify discussions with the Atomic Energy Com- 
mission and manufacturers and to make an evaluation to determine which of 
several reactor types under consideration by the group should be developed. As 
described at a later point we have already identified 3 concepts that we regard 
as particularly attractive for study, and possibly 1 or 2 others may commend 
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themselves to us before we finally select the reactor to concentrate on. The study 
and evaluation phase of our work should be completed in the next few months. 
The group will then formulate a proposal to the AEC. The proposal would con- 
template that the AEC participate in the project and share in its cost and benefits. 

It is contemplated that our proposal will consist of the necessary preliminary 
research and construction thereafter by the group of a small prototype reactor 
having a heat output of about 5C,000 kilowatts (equivalent to about 13,000 kilo- 
watts electric power although in our present plans we have not decided that it 
would be worth while to add a turbine to the prototype). This, it is hoped 
to complete by 1961 but not later than 1962. Depending on the type selected, the 
overall program including construction of the prototype is estimated to cost from 
$15 million to $31 million. 

If the research work and prototype develop satisfactorily, it is hoped to under- 
take well before 1962 the preparation of plans for the construction and operation 
of a full-scale reactor of up to 200,000 kilowatts of electric power. If all goes 
well this plant would be consrtucted and in operation 7 to 8 years from now. 
The group’s present plans, however, are limited to the initial phase of research 
and develepment and construction of the prototype. 

The participating companies are— 

American Gas & Electric Service Corp., New York (service organization of 
the American Gas & Electric System) 

The Cleveland Electric Illuminating Co., Cleveland, Ohio 
Columbus & Southern Ohio Electric Co., Columbus, Ohio 
The Dayton Power & Light Co., Dayton, Ohio 
Indianapolis Power & Light Co., Indianapolis, Ind. 
Louisville Gas & Electric Co., Louisville, Ky. 
West Penn Electric System: 

Monongahela Power Co., Fairmont, W. Va. 

The Potomac Edison Co., Hagerstown, Md. 

West Penn Power Co., Greensburg, Pa. 
Ohio Edison System: 

Ohio Edison Co., Akron, Ohio 

Pennsylvania Power Co., New Castle, Pa. 
Southern Indiana Gas & Electric Co., Evansville, Ind. 

The three reactor types, all high-temperature designs, now under considera- 
tion are— 

1. A graphite suspension reactor with ceramic fuel elements, proposed by 
the Babcock & Wilcox Co.; 

2. A liquid-metal-cooled, natural uranium, heavy-water-moderated reactor, 
proposed by Nuclear Development Corporation of America ; and 

38. An advanced-type sodium-cooled, graphite-moderated reactor with 
ceramic fuel elements, proposed by General Electric Co. 

In formulating our plans our group has been influenced by the following philos- 
ophy: We believe that, important as capital costs are, nuclear fuel costs at least 
for a long time are not going to be negligible items. We have been impressed 
with the need to devote much more attention to each element entering into 
fue) cost, from the dedivery of the ore to the final preparation of the fuel. 
Many of the companies in our group operate in the largest coal-producing area 
in the United States, the so-called Eastern Fuel Province, and over a number of 
decades have developed a technology of using coal of the lowest quality burnable 
(therefore lowest cost) as a basis for bringing about improvements in their 
power producing costs. We believe this same basic thinking should be intro- 
duced into atomic fuel technology. After all, the amount of heat released in 
the fissioning of an atom or a gram of uranium-235 is independent of the fine 
quality of workmanship put in on the uranium metal before it is introduced 
as a fuel element. 

At the same time, because of the importance of capital costs in determining 
the ultimate cost of nuclear power, we intend to stress improvement in thermal 
economy and the resulting reduction in the reactor size per kilowatt of power 
as one of the surest roads to lower capital cost. The experience of our group 
in building conventional plants has repeatedly shown the great contribution 
that can be made toward lowering of capital costs by reducing the amount of 
fuel required to generate a unit of electric energy. In its work the group will 
also seek to stress reactor concepts which do not have inherent limitations on 
temperatures and pressures. Our aim is to develop a project in which high tem- 
peratures and high pressures can be used so as to achieve economies in nuclear 
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generation just as these characteristics have enabled us to promote advances 
in conventional power technology. 

Because of our philosophy, the three reactor concepts which we shall be evalu- 
ating in our study of the next few months are particularly attractive. All 
three have this in common: They are concepts which lend themselves to high pres- 
sures and high temperatures; they are, therefore, concepts which make pos- 
sible exploitation of high thermal efficiencies on the turbine end. And, as now 
conceived, they all offer possibilities of using the simplest kind of fuel elements 
by slight enrichment in two cases and with natural uranium in the other. 

The time scale of our program, while apparently long, is in our judgment, and 
in the judgment of others, in line with the time scale of acquisition of knowledge 
in parallel technologies with which we are familiar; it is, in brief, not unduly 
drawn out, but is realistic. We realize, of course, that our plans do not repre- 
sent the only way of proceeding to develop economical nuclear power. Indeed, 
there may be no “only” way, and it is necessary to pursue a considerable num- 
ber of them. But the course we contemplate appears to our group to be the best 
way for us to contribute our share. 

Last Friday afternoon we completed the written agreement of our participating 
members to the nuclear reactor research and development outlined above. Be- 
cause of the interest of the Joint Committee on Atomic Energy in developments 
of this nature, and to place on record with the committee the scope and philosophy 
of our project, we are today Sending a similar letter to the Chairman of the Joint 
Committee. 

On behalf of our group, we wish to thank you for the help and for the many 
courtesies of yourself and members of the Commission’s staff in developing our 
thinking and our plans for this program. We look forward to working with 
the Commission in developing and implementing our ideas and plans. 

Yours sincerely, 
KENNETH C. LONG, 
WALTER H. SAMMIs, 
PHILIP Sporn, 
EArLE S. THOMPSON, 
Working Committee of the Group of Companies Indicated. 
By PHIip Sporn, 


Chairman. 





STATEMENT BY Mr. PAut B. McKee, Fespruary 19, 1957 


Acquisition by Pacific Power & Light Co. of about 14 square miles of land 
near the Hanford Atomic Energy Works reservation to have a site available for 
a future atomic powerplant was announced Tuesday, in Yakima, by Paul B. 
McKee, president of the utility firm. 

Part of the 9,000-acre tract has already been purchased and the Pacifie Co. 
soon will exercise the options it holds on the remainder of the land, he stated. 

McKee reported that Pacific Power & Light, Washington Water Power, Port- 
land General Electric, and Montana Power Co, have indicated by letter to Adm, 
Lewis Stranss, Chairman of the Atomic Energy Commission, in Washington, 
D. C., that the group is actively interested in atomic power possibilities. 

All, or part, of this group might be participants in the future construction of 


an atomic plant on the site which Pacific now has available for such purpose, 
Strauss was told. 


About 35 miles east of Yakima, the site adjoins the eastern boundary of the 
United States firing range military reservation, and is very close to the Hanford 
reservation’s western boundary. Most of the land is now useful only for seasonal 
grazing. 

The relatively isolated tract lies on the south bank of a curve in the Columbia 
River a few miles downstream from the Priest Rapids dam site. 

The site also is near a key center of power transmission lines at Vernita where 


both Pacific Power & Light and the Bonneville Power Administration have sub- 
stations. 


“Our company and the others of the group have for more than 8 years been 
studying the atomic power situation,” McKee said. “And we have held a number 
of serious discussions with the ABC. 

“As long as economic hydroelectric developments can be carried on it is obvi- 
ously in the interest of power consumers of the region that such developments 
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go forward vigorously. We estimate that it will require about $150 million a 
year from the 4 companies to carry on their part of the hydro program, 

“However, the time is coming when the region will have to turn to thermal 
energy to keep up with its rapidly growing power requirement,” he noted. “At 
present, atomic power is much more expensive than available hydro but we look 
for greater progress to be made in reducing atomic costs in the foreseeable 
future, and we want to be ready to take action at the proper time.” 

Lack of native oil and gas in the area, and other natural fuel problems, make 
the possiblities of nuclear energy of special interest to the Pacific Northwest, 
McKee commented. 

Selection of the chosen site followed a survey of possible locations for atomic 
power developments, he stated. The Pacific Power & Light-Washington Water 
Power-Montana Power-Portland General Electric group in 1954 entered into an 
atomic-power study contract with the AEC, and for 2 years had a study team 


at Hanford. 

At the present time, Pacific Power and Washington Water Power are members 
of the Rocky Mountain nuclear study group, which has a chief of engineers at 
Idaho Falls, Idaho, where the Arco facility of the AEC is located, In the 
Rocky Mountain group are 6 electric companies and 4 industrial and engineering 
organizations. 


[Western Union Telegram] 


FEBRUARY 18, 1957. 
Admiral Lewis L. STRAvSss, 
Chairman, United States Atomic Energy Commission, 
Washington, D. C.: 

Pacific Gas & Electric Co. alone or in partnership with other California 
investor-owned electric public utility companies intends to submit a proposal 
under AEC third round invitation involving a large-scale advanced type pressur- 
ized water or boiling water reactor electric powerplant as soon as we can obtain 
from equipment manufacturers definite price estimates and assurances satis- 
factory and acceptab'e to us. We have received preliminary and unofficial 
figures from Westinghouse and General Electric for equipment and negotiations, 
and discussions are now in progress in order that definitive proposal may be 
submitted to AEC. 

Pacitric Gas & ELEctrIc Co., 
N. R. SUTHERLAND, President. 


Senator Gore. I did not quite understand how many of the three 
were letters and how many press releases. 

Mr. Srrauss. The last one, from Pacific Gas & Electric is a telegram ; 
one is a letter from the American Gas & Electric Service Corp. and 
associated companies; and the other is a press release from the b acific 
Power & Light Co. associates. 

The Cuamman. The letters contain the proposals and should go 
into the record. 

Representative Hoxtrretp. I have not had a chance to read this 
letter. 

Mr. Srrauss. Nor have I, sir. 

Representative Horrrieip. I notice that the proposal is to build a 
13,000-kilowatt electric powerplant, and if that is successful, that they 
would come before you some time in 1962 with the preparation of 
plans for the construction and operation of a full-scale reactor up to 
200,000 kilowatts of electric power. If all goes well, this plant will 
be constructed and in operation 7 to 8 years from now. That is refer- 
ring to the 200,000 kilowatts. But their present participation is based 
on a smaller plant of 13,000 kilowatts. 

I notice, as you say, that they are considering three different reactor 
types, and have not yet decided on which one they are going to pro- 
ceed with. 





a a aa) a ae 


, §* >», woe om 








ATOMIC ENERGY INDUSTRY 31 


Is that the only offer you have had under the third invitation ? 

Mr. Srravuss. Mr. Holifield, I do not know whether the Virginia- 
Carolina, Duke, and several others which are listed should come 
under the third round. In any event, they are proposals that have 
been received by us since the second invitation was issued, and since 
the last time we have testified before you. There are a number of 
them. 

Representative Horirretp. Does it make much difference in view of 
the fact that your third invitation is retroactive to the others. 

Mr. Srravss. No, sir; I should not think it did. I think that is a 
purely artificial situation but I did not want to have you feel that they 
had come in as a result of that. There is another one, the Middle 
South Utilities. Incidentally, if there is listed in here one from the 
West Penn Power Co., they are included with the American Gas & 
Electric. There is no duplication. I was fearful that there was 
a duplication. 

Representative Hortrretp. As I understand, these were all in be- 
fore the issuance of the third invitation. 

Mr. Srravss. That is correct, and all since Congress had adjourned 
and since our last testimony before your committee. 

Representative Horrrretp. On page 21 of your statement, under the 
heading of third invitation, you say no limitation has been placed on 
the types or sizes of plants which may be proposed, except that they 
should make significant contribution toward the achievement of com- 
mercial utilization of nuclear power and that construction will be com- 
pleted by June 30, 1962. 

My question on this is that this is a very broad invitation, is it not, 
and you are purposely making it broad so that all types and sizes of 
plants can come in under this third invitation 

Mr. Strauss. Your assumption is correct, Mr. Holifield. 

Representative Horirrerp. Now, on page 22, under the numeral 
paragraph 1, there is contained this language: 

Duplicates of nuclear powerplants already built or under construction. Such 
plants would advance the overall development of the American atomic industry 
and for that reason would qualify for the waiver of use charges. An example 


might be another Yankee-type pressurized water reactor powerplant utilizing 
the same fuel elements. 


As I understand this particular paragraph, this would make avail- 
able for the hind sound incentives any plant which is now planned 
or under construction, whether it was in existence either in planning 
or construction prior to the issuance of the third-round invitation or 
not. It could be a duplicate plant of a type either under planning or 
under construction. Is that true? 

Mr. Srravss. I think it is true with this qualification, Mr. Holifield. 
The industry and the art are so new that a duplicate plant, the con- 
struction of which is begun a year or more after the first plant has 
been completed, is bound to have many details in construction and 
design which are great improvements over the earlier prototype. 
These improvements tend to reduce not only the capital investment 
per installed kilowatt but the operating cost. A somewhat startling 
example of that is the difference between Yankee and Shippingport, 
both of which are pressurized water reactors. 

Representative Horirtecp. I am not criticizing. I am merely seek- 
ing to establish the fact that a duplicate of a plant already built or 
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under construction could be considered under the third round invi- 
tation. 

Mr. Srrauss. For the time being, at any rate, Mr. Holifield, the 
commission will consider each of these projects on its merits as it is 
submitted. 

Representative Hortrretp. What appreciable benefits are available 
to any of the plants that are approved under the third round, whether 
they be new plants or plants already in contemplation or under con- 
struction, are extended to them which were not extended under the 
first and second invitations? Could you enumerate them? 

Mr. Srrauss. Let me consult the General Manager with respect to 
that question. 

Would you mind restating the question, Mr. Holifield, to be sure we 
understand what you mean? 

Representative Horiritp. What additional incentives are being 
offered under the third invitation which were not offered under the 
first and second invitations? I understand that there are additional 
incentives. I seek to have enumerated at this time the incentives 
which are being offered. 

Mr. Frexps. I do not recall any additional incentives that have not 
been awarded to the previous rounds, Mr. Holifield. The principal 
ones here are waiver of use charge and assistance in research and de- 
velopment, depending on a review of their proposal. The waiver of 
use charge has.been given in the first and second rounds. 

Representative Horirmtp. When you say waiver of use, you are 
referring to the use of fuel elements? 

Mr. Fretps. That is correct, sir, of the enriched fuel that is on lease 
to them. 

Representative Hortrretp. Had you contemplated reprocessing the 
fuel ? 

Mr. Frerps. There is one additional one I am reminded of, sir. 
There is a waiver of the charge on heavy water. 

Representative Horirretp, I was going to get to that. Under the 
previous two invitations there was a waiver of use. Was there also 
a waiver of cost of processing the spent fuel elements? 

Mr. Fretps. There were some firms, as I recall—and I would like 
Mr. Davis to check me—who requested this, but this was not granted, 
sir. That is, a waiver of the charges for processing. 

Representative Horirm op. Is it granted under the third invitation? 

Mr. Fretps. No, sir. 

Representative Hortirm.p. There is a charge for processing? 

Mr. Fretps. Yes, sir. It is contemplated that there would be. 

Representative Hotirreitp. Then your real addition is the provision 
of heavy water. 

Mr. Fretps. That is correct. 

Representative Hortrrerp. On a free use the same as the fuel 
elements. 

Mr. Frexps. Free use, but they would have to pay for losses or con- 
sumption. 

Representative Hoxrrrevp. With a payment for loss or consump- 
tion ? 

Mr. Fietps. Yes, sir. , 

meprisintative Hourrrevp. Do you consider that a considerable in- 
centive / 
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Mr. Frexps. It could be. 

Representative Hoiirienp. Does it amount to quite a large sum 
financially ? 

Mr. Frexps. It is my understanding, it would be for a reactor that 
used substantial quantities of heavy water. 

Representative Hoxtrreip, Is there any reason why the price of 
heavy water should not be placed on the record at this time? 

Mr. Fievtps. None whatsoever. 

Representative Horio. It is unclassified ? 

Mr. Frevps. That is correct. 

Mr. Srrauss. It has been announced. 

Mr. Fiexps. It is $28 a pound. 

Representative Ho.irrevp. Is there any reason why the number of 
pounds utilized in a 100,000-kilowatt reactor should not be estimated 
at this time? 

Mr. Frecps. We would have to give a bracket for it. It might vary, 
depending upon the design. I would like to ask Mr. Davis to suggest 
a range here. 

Mr. Davis. It depends an awful lot on the particular design. It 
would seem to run around in the general neighborhood of two pounds 
of heavy water per electrical kilowatt. That is a rough but pretty 
good figure. 

Representative Houirire.p. Has the price of the fuel been publicly 
announced ¢ 

Mr. Strauss. Not the rods, sir. 

Mr. Frexps. The price of the enriched uranium, yes, sir, and the 
buy-back prices on plutonium or uranium 233. 

Representative Van Zanpr. Could you give us those prices? 

Mr. Fie.ps. The prices on the uranium 235 enriched varies with 
the enrichment. So you have a schedule of prices, and this has been 
published. To get a handle on it, it is $16, approximately, per gram 
for uranium enriched to 20 percent, that is, in uranium 235, 

The buy-back prices for plutonium are $12 a gram. It has to 
meet certain specifications as to purity and so forth. For uranium 
233, as nitrate it is $15 per gram of uranium 233. 

Representative Hottrtetp. I do not want to go into the pricing prob- 
lem at this time. 

Mr. Fiexps. All of this has also been transmitted to the committee. 

Representative Hortrrmxp. I am certain it has. I want to get it on 
the record. I do not want to go into the pricing completely, but if you 
could respond to this question, we will leave it at that. I would 
ask you this question. Are these prices arrived at by recognized 
accounting practices of cost analysis, or are they arbitrary prices? 

Mr. Fretps. They recognize cost-accounting practices in the atomic- 
energy program, sir, and are on the basis of full cost recovery. 

Representative Horirretp. Now, Mr. Strauss, at the bottom of page 
22, under item 3, you have there this language: 

The development and construction of demonstration nuclear powerplants of 
promising new types for which no prototype project has been started but which 
represent the application of relatively well developed technology— 

and you have similar language beginning with enumerated para- 
graph 4. 
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Mr. Srravss. I might observe that sentence has no predicate. It 
has to be read in connection with the first two lines, the sixth and 
seventh lines on page 6. 

Representative Hotirretp. Would you read it as you prefer to have 
it recorded in the record ? 

Mr. Srrauss. Reactor projects which might qualify for such assist- 
ance under the third invitation will probably t take one or more of 
the following forms: 3. The development and construction of dem- 
onstration nuclear powerplants of promising new types for which no 
prototype project has been started but which | represent the application 
of relatively well developed technology. I did not understand it when 
I first saw it. 

Representative Horrrrevp. All of these numbered paragraphs refer 
back to the heading. 

Mr. Srravss. That is right. 

Representative Hoririexp. No. 4, the development and construction 
of demonstration nuclear pow erplants based on other reactor types 
which may or may not be under current development or study. 

Mr. Srravss. That is right. 

Representative Horirrecp. As I understand it, in paragraph No. 3 
that refers to the development and construction of new types. Para- 
graph 4 includes types which may or may not be under current develop- 
ment or study at this time. Is that true? 

Mr. Srravss. That is right, sir. 

Representative Hottrietp. In placing the word “construction” in 
there, did you intend to convey that under the third round you could 
go in to the Nebraska power project, in case that is approved, and 
complete their reactor for them, that is, actually construct a reactor‘ 

Mr. Srravuss. Mr. Holifield, the Nebraska project is under the 
first round. 

Representative Horirteip, I know, but under the third invitation 
you have testified that both the first- and second-round reactors can be 
considered because the third invitation applies retroactively to all 
projects either planned or under construction. 

Mr. Strauss. I think I can answer your question in this way without 
committing my colleagues 
Representative HoiirreLp. Did I have the right understanding? 

Mr. Srravss. Yes,sir. Without committing my colleagues, I would 
think that was'a fair construction. The Commission might conceiv- 
ably go into a situation—let us not say Chugach, but a “comparable 
situation—including a new type, and put up most of the money for it. 

Representative Hotirreip. But that is not limited only to a new 
type. 

Mr. Srravss. That is right. 

Representative HouirreLp. Because under paragraph No. 4 you also 
say, “Based on other reactor types which may or may not be under 
current development or study.” 

Mr. Srravss. That is right. 

Representative Hotrrretp. As I understand now under the third 
round, you are widening it not only from the standpoint of furnishing 
heavy water, but you are also widening it to the extent that you could 
conceivably go in and construct a nuclear powerplant of either a new 
or an old type. 
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Mr. Srravuss. You mean we go in and construct? No, sir. The 
difference is whether it is a contrac tor. 

Representative Horrrrevp. I understand you could do it by contract. 

Mr. Frevos. Mr. Holifield, in this third round we do not contemplate 
assistance in the form of funding for capital plant. 

Representative Hotirm ip. The language here, the development and 
construction of demonstration nuclear power plants, would lead me to 
that thought. 

Mr. Freips. Could Mr. Davis explain this section ? 

Mr. Davis. Mr. Holifield, I think I was probably the author of the 
words. The implication of development and construction goes back 
to the first sentence, which says reactor projects which might qualify 
for such assistance will be those which involve the development and 
construction, In other words, what we are supporting here with 

research and development assistance is somebody who is going to 
develop and construct a reactor. We are supporting only the develop- 
ment phases of it under the third round. Considering paragraphs 
3 and 4; in paragraph 3 we were trying to indicate that. normally we 
would be giving research and development support to a project which 
was an application of technology which we had, that is, we had reactor 
exper iments or basic technology, which could ‘then be applied to the 
development of this to a commercial plant. In paragraph 4, we were 
trying to raise the point that if people were coming in with even 
more exploratory projects, on which we did not yet “have adequate 
research and development bases, perhaps they should come to us not 
for assistance under this program, but simply for a research and 
development contract, such as we write with many people who under- 
take basic and exploratory research and development of reactor types. 
This is the distinction we were trying to make between paragraphs 

and 4, 

Representative Houirrenp. So this should be read and understood as 
relating to the research and development section 31? 

Mr. Srravss. If you will refer to the last paragraph on page 21, 
you will note that the assistance to be provided under the third in- 
vitation is of three general types. These types are waiver of estab- 
lished Commission charges for the use of source and special nuclear 
materials over a specified period of time, performance either with or 
without cost at less than full cost in Commission laboratories of mu- 
tually agreed upon research and development not reasonably available 
elsewhere, and third, support of research and development required 
to advance the technology of projects, and so forth. 

Representative Hoxtrrerp. The point I wish to clarify, going on 
from that to the development and construction, was whether the con- 
struction of any plants was contemplated under this language. 

Mr. Srrauss. Construction; no. 

Representative Horirrerp. Actually the brick and mortar construc- 
tion is not contemplated ? 

Mr. Srravss. No, sir. 

Senator Gore. Would the Congressman yield? 

Representative Hortrreitp. Yes. 

Senator Gore. It would appear from the statement of the Chair- 
man that if he finds it necessary to further feather the bed of private 
concerns in order to entice them to submit proposals that you propose 
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to add feathers to the bed of those with whom you entered into con- 
tracts even as fur back as 1955. 

Mr. Srravss. Senator Gore, I do not regard this invitation as an 
enticement or as providing for feathers. 

Senator Gore. I think the Chairman’s position in this matter is 
more explicitly stated in his statement which was released on Decem- 
ber 11, 1956. I would like to read one paragraph from that, and I 
will read the entire paragraph so that there will be no question of 
taking anything out of context. It is on page 11. 

There is both need and opportunity to move ahead at an accelerated pace, 
not only in actual construction of full-scale experimental and prototype nuclear 
powerplants, but also in expanding our store of technology by means of more 
complete research and development. Therefore, I am proposing that the Com- 
mission substantially increase the existing opportunities for Government assist- 
ance in this respect by assuming a greater share of the cost of research and 
development as distinct from the actual construction cost. This extension of 
Government assistance in addition to the Commission’s own experimental proj- 
ects would apply not only to proposals found acceptable under the new third 
round of the power demonstration program, but also the projects already initi- 
ated under the earlier first and second rounds. I am confident that such Gov- 
ernment support for research and development will have a highly encouraging 
effect on the rate of progress of the entire nuclear industry. It would involve 
not alone the design of reactors themselves but the improvement of materials, 
cheaper and longer-lived fuel elements, reactor physics, heat transfer methods, 
fluid mechanics, chemical processing, waste disposal, reactor safeguards, and 
many other things that go to make up the broad challenge of cheap, plentiful, 
and safe nuclear power. 

Mr. Srravss. Senator, I think that speech from which you have 
quoted and which was followed by the Commission’s third round is 
entirely consistent with the third proposal, and I would not attempt 
to set myself up against you as an interpreter of words. But I had 
always regarded enc ouragement and enticement as having very dif- 
ferent meanings. 

Senator Gore. Thank you, Mr. Chairman. I thought that was a 

« > 
more explicit delineation of the position. 

Representative Honirrecp. Mr. Chairman, I confess I have a great 
many more questions, but I think it would be unfair at this time for 
me to persist in my line of questioning. I am hoping that Admiral 
Strauss will be befor e us to give usa chance other than just the limited 
time of this morning’s session. So at this time I will yield. 

Mr. Srravss. I welcome that, Mr. Holifield. ‘Thank you very much. 

The CuarrMan. We have complications as usual in that we have a 
controversial measure on the floor of the House at 12. So I believe 
it is to the best interests to adjourn at the present time and come back 
at 2 o’clock this afternoon. 

(Thereupon at 12 noon, a recess was taken until 2 p. m., the same 
day.) 

AFTERNOON SESSION 


The Cuatrrman. The Joint Committee will come to order. 

When the committee adjourned, I believe Mr. Holifield had the 
floor. 

Representative Ho.irtevp. I relinquished the floor. 

The CHatrman. Senator Gore. 

Senator Gore. Thank you, Mr. Chairman. 

Mr. Strauss, if you will turn to page 6 of your statement, I would 
like to ask you a few questions with regard to that page. 
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What is the size of the boiling water reactor that became operative 
at Argonne Laboratory on F ebruary 9 last ? 

Mr. Srravss. Senator Gore, it is connected with a 5,000-kilowatt 
generator, but the statement was made to us at Argonne—confirm- 
ing what we had understood previously—that it would operate at 
10,000 kilowatts. There is, however, only a 5,000-watt generator pres- 
ently connected with it. 

Senator Gorn. This is an entirely Government-owned reactor ? 

Mr. Srrauss. Entirely Government owned, and Government op- 
erated, supplying the power to the laboratory at the Argonne. 

Senator Gore. It is entirely Government owned and constructed on 
a Government site and, as you say, all of its power is being consumed 
by the Commission facilities. 

Mr. Srravss. That is correct. It is not an economic size for an 
industrial operation. 

Senator Gorr. You recognize, of course, that that is the identical 
manner in which I and others have proposed that a small number of 
intermediate sized and large-scale reactors be constructed and op- 
erated. 

Mr. Srravss. No, Senator; I do not regard this as either a large 
size or intermediate. This is about as small as a reactor of this sort 
could be built and still get any useful information from it. 

Senator Gore. I was not, Mr. Chairman, undertaking to describe 
this reactor as either large or intermediate. I too regard it as quite 
a small experimental type of reactor. 

Mr. Srravuss. That is right, sir. 

Senator Gorr. The point I was trying to make is that it is a reactor 
that is owned by the Commission, constructed by private enterprise 
under contract with the Commission, and constructed on a Govern- 
ment site and its output used entirely by the Commission. 

Mr. Srravss. That is correct. 

Senator Gore. And the point I was trying to suggest to you is that 
it is in identically this same way that I and others have suggested that 
the atomic power program could be accelerated by the Commission 
proceeding with contracts with private enterprise to build both inter- 
mediate and large-scale reactors. 

Mr. Srrauss. I, of course, do not know what was in your mind, 
Senator. It was not the w ay I construed your legislation of last year. 

Senator Gorn. We will not debate that legislation. I have made 
that particular point. I would like to inquire if the Commission has or 
if there is in the United States another reactor producing power in the 
quantities of 5,000 kilowatts or more. 

Mr. Srrauss. Yes; there are, but they are not civilian power 
reactors. 

Senator Gore. Eliminating military or eliminating the Nautilis. 

Mr. Srravss. I would also have to eliminate the Nautilus pro- 
totype, the Nautilus, and the Sea Wolf prototype and the Sea Wolf. 

Senator Gore. All right. Then let me rephrase my question. Is 
there another reactor in the United States privately owned or Govern- 
ment owned other than the submarine-type reactors that is, or has, or 
is producing or has produced, electricity to the extent of ’5,000 kilo- 
watts? 

Mr. Srravuss. No; there is not, Senator. 





38 ATOMIC ENERGY INDUSTRY 





Senator Gore. This is the only one we have then, of 5,000 kilo- 
watts ? 

Mr. Srravss. It is the first, Senator. 

Senator Gore. Did you happen to see the movie shown at the 
Geneva Conference in 1955 by the Russians of a reactor which allegedly 
produced 5,000 kilowatts or more ¢ 

Mr. Srravss. I did. 

Senator Gorr. Now, further down on page 6 you say : 

Before the current calendar year is ended, 5—and perhaps 6— reactors (in- 
cluding the boiling water reactor) will be delivering electrical power in the 
United States at various points from coast to coast. 

I would like to inquire a little about those five. You include the 
boiling water reactor at Argonne, and we will call that one of them. 

Mr. Srrauss. Yes, sir; Senator. 

Senator Gore. That isa government-owned reactor. 

Mr. Srravuss. That is r ight. 

Senator Gore. We described that one. 

Mr. Srravss. Yes. 

Senator Gorr. Now, you list also the Army package powerplant 
at Fort Belvoir. 

Mr. Srravss. That is right. 

Senator Gore. That is a Government-owned reactor. 

Mr. Srravss. It is. 

Senator Gore. You list the North American Aviation sodium reac- 
tor built for the Commission by the North American Aviation Co. at 
Santa Susana, Calif. That too, I believe, is a Government reactor. 

Mr. Srravss. The North American Aviation Corp. made a sub- 
stantial contribution to that reactor. 

Senator Gore. It is Government-owned reactor. 

Mr. Srravss. That is right. 

Senator Gore. Then you list the homogeneous reactor at Oak Ridge. 

Mr. Srravss. That is a reactor built in our own laboratory as 
an experiment, with Government funds, and it is, of course, Govern- 
ment owned. 

Senator Gore. That is four of them. 

Now, you list Shippingport. 

Mr. Srravss. That is a reactor to which the Duquesne Light Co. 
contributed $5 million, and the Westinghouse Co. contributed its 
profit, and the Duquesne Light Co. cont ributes the operating expenses, 
the site, and all the generating equipment. 

Senator Gore. What is the contribution of the United States Gov- 
ernment ¢ 

Mr. Srravss. The reactor. 

Senator Gore. Then the reactor is Government owned. 

Mr. Srrauss. It is Government owned, but toward the cost of that 
reactor the Duquesne Light Co. contributed $5 million. 

Senator Gore. Then if we have a mortal fear of a Government- 
owned reactor-——— 

Mr. Srravss. Do not impute a mortal fear to me on this subject, 
Senator, I haven’t any mortal fear. 

Senator Gore. I did not mean mortal fear. I do not know just 
what itis. It isa little hard for me to describe. But I will withdraw 
that suggestion. 
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Mr. Srr: " ss. Thank you. 

Senator Gorr. That leaves one then. The Shippingport reactor 
was constructed by terms of the original McMahon Act which was 
supersede “l by the act of 1954. 

Mr. Srrauss. The contract with the Duquesne Light Co. was exe- 
cuted in the spring of 1954, when the McMahon Act was in force; 
the current Atomic Energy Act was passed in August of that year. 

Senator Gore. Which means that the Shippingport reactor was 
begun under terms of the act which was repealed or superseded by the 
1954 act. 

Mr. Srravss. That is right, sir. 

Senator Gorg. Will you give us the cost of the Shippingport reactor 

Mr. Srravuss. I cannot give you the cost because the reactor is not 
completed, and no one knows what the eventual cost will be. But 
there are figures in section 8 indicating estimates of cost which, of 
course’ have overrun original estimates. As you of course know, 
Senator, from membership on this committee, the very simple re: ctor 
built at Brookhaven without any power aspects at all cost, I believe, 
something like twice as much as the estimates. 

Senator Gore. I am aware of that. But would you read into the 
record for the benefit of the committee and of those present who might 
be interested, the cost or estimated cost now of the Shippingport 
reactor / 

Mr. Srrauss. I am informed that it will be in the neighborhood of 
$55 million, but I would not want that to stand on the record as my 
estimate of the costs, because I should not be at all surprised if they 
were higher. 

Senator Gore. That is the estimate which your staff furnishes you 
at the moment ? 

Mr. Srravss. That is only for the reactor and not for the gen- 
erating equipment which is not an expense of the United States 
Government. 

Senator Gore. Then, of these six which you list, the only possibility 
of a privately owned reactor which you list as coming into production 
of power in the year 1957 is the small prototype General Electric plant 
in California? 

Mir Srrauss. Senator, may I request that you be good enough to 
repeat that ? 

Senator Gorr. Again referring to page 6 in which you said some 5, 
and perhaps 6, reactors would come in. You and I together in ex- 
changes have identified 5 of those 6. 

Mr. Srrauss. That is right. 

Senator Gorr. All of which are entirely Government-owned. 

Mr. Srrauss. That is right. 

Senator Gorr. Then the sixth one, so far as I can find, must be the 
General Electric prototype at Vallecitos, Calif. 

Mr. Strauss. Iam informed that it is entirely owned by the General 
Electric Co. 

Senator Gore. [ understand. That would be the sixth one. 

Mr. Srravss. Senator, I am sure you are aware that if private 
companies had been prepared to break ground the day after the 
Atomic Energy Act of 1954 was passed, it would not have been pos- 
sible to build atomic energy plants and complete them by this time. 
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As a matter of fact, it takes anywhere from 21% to 4 years—say 3 
years—to build a conventional steam plant. 

Senator Gorse. I am aware of that. I am trying to identify and 
clarify the statement, and I understand, Mr, Chairman, that in sum- 
marizing this large sheaf of materials you must of necessity make a 
general statement. 

Mr. Srravuss. Iam sorry for its volume. We condensed it as far as 
we could. 

Senator Gorr. I was not undertaking to be critical at all. I was 
recognizing the necessity for you to be both brief and general to 
present within an hour’s time a summary of the material. However, 
there is so much public interest in this particular subject and as a 
member of this committee I have so much interest that I did want to 
clarify the record. 

Then of the 6 to which you refer on page 6, only 1 is a private enter- 
prise reactor and that is the small prototype of the General Electric 
Co. in California? 

Mr. Srravss. Yes, sir; you are referring only to completed reactors. 

Senator Gore. I am referring to your testimony on page 6. 

Mr. Srravss. That is right. 

Senator Gore. We will come to the other parts a little later if I 
may. Now, would you indicate the size of this prototype powerplant 
in California ? 

Mr. Srravss. In kilowatts, installed capacity, let us take them one 
at a time. 

Senator Gore. I was only inquiring about the General Electric 
prototype in California. 

Mr. Srravss. 3,000 kilowatts, which, of course, is a prototype for 
a larger plant they are contracting to build for one of the private 
companies which is to build a full-scale plant at its own expense. 

Senator Gore. Now I have only one other question with respect to 
page 6. 

In the second sentence, you say, referring to the Argonne reactor 
that became operative a few days ago: : 

The boiling water reactor thus became the first harvest of the Commission's 
experimental power program inaugurated 3 years ago to test the feasibility of 
different types of civilian power reactors. 

I have before me a copy of a report of the Reactor Subcommittee, 
Subcommittee on Research and Development, of this Committee, on 
March 4, 1954. That is some months before the 1954 act became law, 
in which plans for this reactor are described. I will read from 
page 11: 

An experimental boiling water reactor of about 20,000 kilowatts of heat, and 
5,000 kilowatts of electricity is planned to explore further the possibilities re- 
vealed by the investigations in 1953. Specifications are being established by 
the Argonne Laboratory. 

So this reactor, too, according to this report, was planned and ini- 
tiated under terms of the act which was superseded by the act of 1954. 

Mr. Srravss. It was planned under the terms of the 1946 act which 
was no different from the present act in respect of empowering the 
Commission to engage in the development of reactors, Senator. I 
do not know what the significance is in your mind as between the two 
acts, since in that area the authority and the responsibility of the 
Commission were identical. 
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Senator Gore. Well, I will be glad to inform you of one of the points 
in my mind. I feel that the program under the 1954 act is utterly 
inadequate to bring about expeditious development of atomic power, 
that further legislation is necessary unless this country fall further 
behind than it already is in the construction and operation of large- 
scale atomic powerplants. 

Mr. Srravss. Senator, I will have to say that I respectfully differ 
with you as to this country being behind any other country in the 
development of power reactors for civilian use. 

Senator Gore. You used a little different terminology than I used. 
Perhaps we might clarify that. I said lest this country fall further 
behind than we already are in the actual construction and operation 
of large-scale power reactors. 

Mr. Srrauss. You will, I am sure, permit me to respectfully differ 
with you, we cannot fall further behind when we are not behind at 
the present time. 

Senator Gore. Do we have a large-scale atomic powerplant in the 
United Sts ites today ? 

Mr. Srrauss. We have the only civilian power reactor that is exclu- 
sively devoted for civilian purposes nearing completion at Shipping- 
port. I know of no such reactor in any other country. 

Senator Gore. My question was, Do we have one single large or do 
we have a single intermediate size atomic power reactor operating in 
the United States today ? 

Mr. Srravss. I know of no country that has either a large or 
intermediate power reactor in operation devoted for civilian pur- 
poses. That is, our country or any other country. 

Senator Gore. Would you mind responding to my question ? 

Mr. Srravss. I thought I was, sir. I was attempting to. 

Senator Gorr. Do we have in the United States operating today 
either a large scale atomic powerplant or an intermediate sized atomic 
powerplant ? 

Mr. Srravuss. No; because I regard the boiling water reactor at the 
Argonne as small. 

Senator Gore. The answer is “No,” then? 

Mr. Srravss. With the qualfiication that I gave you on the defini- 
tion ; yes, sir. 

Senator Gore. I was not inquiring about that. I recognize the small 
plant at Argonne and it became operative on February 9. 

Mr. Srrauss. That is right. 

Senator Gore. I am gli ad that it did. I was a little disappointed 
that we were nearly 2 years late in having a 5,000-kilowatt reactor 
operating. That is, nearly 2 years after Russia had a plant of such 
size. 

Mr. Srravss. I am sure you know without my reminding you nm 
we have had much larger reactors operating since the summer of 195 
delivering power. 

Senator aon Well, you are referring now not to an electric-power 
generator. You are again referring to ‘this submarine reac tor? 

Mr. Srrauss. I am referring to electric power, and that is how the 
city of Arco was lit; the use to ‘which the reactor w as applied is not the 
question. 

Senator Gor. How large was the reactor that lit Arco? 





ATOMIC ENERGY INDUSTRY 





Mr. Srravuss. I cannot tell you, sir, because that is a matter of 
classified information, military information. I beg your pardon, 
sir, the borax reactor which lt Arco was 2,000 iT cemathe. The proto- 
type reactor for the Nautilus at Arco is classified military information. 

Senator Gore. I thought the plant that lit Arco was not classified. 
I had seen that in a number of newspapers and had referred to it 
myself, and I hoped I had not violated any law. 

Mr. Srrauss. The power from one of those reactors did take care 
of the laboratory for a short period of time, but the lighting of the 
city of Arco was performed with a small boiling- water reactor, an 
experimental reactor. 

Senator Gore. Of course, I would not in any way, Mr. Chairman, 
deny you the privilege of using whatever phrase } you desire to use to 
welity. your statements. 

Mr. Srrauss. I am attempting to make them accurate, and as fully 
responsive »as I can. 

Senator Gore. I was not questioning the accuracy or the purpose. 
I would not deny you the use of whatever phrase you desire. I would 
claim the privilege, however, of clarifying some of them. 

You say that Shippingport, when it becomes operative, will be the 
first intermediate-size reactor to produce purely and strictly civilian 
power ¢ 

Mr. Srrauss. That is my belief. 

Senator Gore. Is that accurate / 

Mr. Srravss. That is my belief, Senator. 

Senator Gore. Well, you are comparing that, I believe, with the 
reactors which the British have been operating at Calder Hall, Eng- 
land, and you are distinguishing, are you not, as between the Ship- 
pingport plant and the Calder Hall plants on the basis that the Calder 
Hall plants are or can be dual-purpose reactors ? 

Mr. Srravss. No, sir; I am distinguishing the Shippingport plant 
—— any other plant that I know of anywhere in the world. The 

Calder Hall plants are primarily designed—and this has been so 
stated by the he: ad of the British Atomic Energy Authority—for the 
production of a weapons material. The production of power is a 
secondary consideration. It is the same, Senator, as if we had taken 
the low-grade heat which is produced in our reactors at Hanford and 
at Savannah River and attempted to make use of it at high cost for 
the production of power. 

Senator Gore. Of course, it is acknowledged, and as you say the 
British have so published, that the reactors at Calder Hall are of the 
dual-purpose type, in that they can either produce power or plutonium 
or both. 

Mr. Srravss. Both, sir. They cannot produce one or the other. 
They invariably produce both. 

Senator Gore. All right, then, both. But flowing from that gen- 

rator or rather from that reactor, or from those reactors—I under- 
‘ana the second one went critical only a few days ago—is a substan- 
tial flow of civilian electricity. 

Mr. Srrauss. That is true, sir. 

Senator Gore. And certain members of this committee have for long 
urged the necessity for a dual-purpose reactor in this country. 

Mr. Srrauss. I was not aware of that fact, but I naturally accept 
your statement. The Commission some years ago, before I returned 
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to it, took a position which I believe to have been a sound one, It 
decided that the dual- -purpose reactor did not belong in our reactor 
complex. 

Senator Gore. I will ask the clerk to supply you with a copy of your 
testimony before this committee a year ago when you likewise gave to 
the committee and to the « ‘ountry a most encouraging report on 1: devel- 
oping civilian atomic power. Will you give the ‘Chairman of the 
Commission a copy of that, and also the members of the committee. 
It is the chart opposite page 28. 

If you will look, Mr. ¢ Shairman, opposite page 28 and unfold the 
chart, it is headed, “Developing Civilian Atomic Power. 

In the third column you list “The first round,” and there are three 
reactors listed there. 

Now, your presentation this year does not take exactly this form 
but if you presented the information a year later, or now, what changes 
would you make in the first round ? 

Mr. Srrauss. May I ask that that question be answered by the 
Director of the Reactor Development Division ? 

Mr. Davis. Senator Gore, on the first round, the three reactors would 
still stand. 

Senator Gore. You have no additions to it? 

Mr. Davis. On the first round; no, sir. 

Senator Gore. Then on page 54 of the presentation this year I find 
those same 3 listed, and no additions, and the only change is that of 
the 3; 2 are reported to be completed a year later than they were 
reported to this committee a year ago. So there is no particular 
progress there. Is that correct? I refer you to page 54 of this pres- 
entation. 

Mr. Davis. In the case of the Yankee reactor, their original sched- 
ule was December of 1959, and when they worked out their schedule 
this comes out to be sometime early in 1960, so this is a matter of a 
few months, in a large schedule, and we had originally taken the 
December date as being the one to use. 

Senator Gore. Then the answer is “Yes” ¢ 

Mr. Srravss. Not a year, Senator Gore. 

Senator Gore. You list here on this chart, 1959. In your chart now 
you list 1960. 

Mr. Davis. It is in a different year, but it may not be a year’s differ- 
ence, 

Senator Gore. The second one is the Detroit Edison reactor, and 
vou report no change at all. 

Mr. Davis. That is correct, sir. 

Senator Gore. Is not that in fact in a state of suspension ¢ 

Mr. Davis. No, sir; they are proceeding with construction, and—— 

Senator Gorr. Did you not testify this morning that they were con- 
structing test facilities / 

Mr. Srrauss. Senator, we showed a progress photograph of the 
Detroit Edison project. 

Senator Gore. I saw that. 

Mr. Srrauss. There is substantial construction underway. 

Senator Gorr. I understood Dr. Davis to say they were constructing 
test facilities. 
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Mr. Davis. May I explain more fully? They are constructing their 
facility, in which they will carry out the test, but they are going to 
put in place things like the reactor vessel and some of the equipment 
and test it first nonnuclear, and then use the same equipment later 
on hot. This is actually done partially to accelerate the schedule 
because they had or iginally planned to carry out these same tests but 
in a different location. 

Senator Gore. When I asked if it was not in a state of suspension, 
I was referring to the reported lack of clearance by the safety com- 
mittee. 

At least is there not a contested hearing under way as to the safety 
of this reactor ? 

Mr. Srrauss. There is a hearing in progress, Senator. The Com- 
mission has given a license to construct, not to operate, and con- 
struction is going ahead with no suspension or delay as far as the 
Commission is aware. 

Senator Gore. You have given a construction permit ? 

Mr. Srravss. That is right. It is not in suspension in any way. 

Senator Gorr. But do you not have a condition that a license for 
operation will not be given until safety requirements are met ? 

Mr. Srravss. That was a condition we established when we gave 
the license to construct and it has nothing to do with the construction 
license. 

Senator Gore. Then it is a conditional matter. 

Mr. Strauss. It is not a suspension, Senator. 

Senator Gore. Well, maybe I should have said “conditioned” in- 
stead of “suspension.” You and I have some difficulty with the mean- 
ing of words. 

Mr. Srrauss. It is not a condition having anything to do with the 
construction. 

Senator Gore. But with its operation. 

Mr. Srrauss. Solely with its operation. 

Senator Gore. Then, the third one according to your report today 
shows a completion date 1 year later. 

Mr. Davis. On consumers. I mentioned this morning that we have 
had over a year’s delay in the completion of the sodium-reactor ex- 
periment because of technical difficulties and this is one reactor where 
we surely need the experience of the reactor experiment before we are 
really on sound ground to proceed with a large plant. I believe a 
year is certainly a ‘justified delay in this case. 

Senator Gore. I am not being critical about this. I am trying to 
test the quality of optimism which we had presented to us last year 
and again this year. I surely hope that the optimism this year is 
on sounder foundation than the optimism of last year. I will go now, 
if you will refer to the chart, to the second round. 

Last year you listed 7 reactors, by testimony this morning, you have 
eliminated from those 7, 3. 

Mr. Srravss. That is right. 

Senator Gore. That leaves 4; that is, 4 of the 7. 

Now, are there any additions to the second round ? 

Mr. STRAUSS. No, Senator. There have been some projects which 
have come in between the second and third round. The period or 
the time of the second round has elapsed. 
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Senator Gorr. That brings us to the third round about which Con- 
gressman Holifield questioned you this morning. How definite a 
proposal have you had in response to the third round ? 

Mr. Strauss. The time has not elapsed for the presentation of 
definite proposals but I read this morning certain communications 
from responsible American industries indicating that third-round 
proposals would be made by them. This statement also indicates 
Hy rim proposals that have been made by the New England Power 

, the Duke, Virginia-Carolina Combine, and various other com- 
ten 

Senator Gore. I was interested this morning in the portion of the 
letter from Mr. Sporn and others which was read by Congressman 
Holifi ield. As he read the letter the proposal was not to construct 

. large-scale or even an intermediate-size reactor by 1962, but rather 
to construct a small prototype by 1962 which if sufficiently successful 
might be the basis for a proposal to build a large-scale reactor or 
thereafter. 

Now, in view of your announcement that submissions on the third 
round apply to reactors to be completed by 1962, I wondered if that 
would meet your test. 

Mr. Srravss. I think there again we have a matter of definitions. 
I do not regard a 15,000 electric: al kilowatt reactor as small. I regard 
it as intermediate, Senator. This, again, is a matter of opinion. 

Senator Gore. I understood you to say earlier today that the 
Argonne would produce up to 10, and that you regar ded it as very 
small. 

Mr. Strauss. It is a 5,000-kilowatt reactor, and I said it was small. 
I do not believe that I said “very small.” 

Senator Gore. I withdraw “very.’ 

Mr. Srravss. Thank you. With your permission, since you are 
quoting from the record of the committee, might I call your atten- 
tion to another report of the Joint Committee issued in ‘early 1953, 
dated December of 1952, which asks this question on page 39: “Why 
is there no atomic powerplant in existence or under construction 
today?” and which, at the outset of the report, calls attention to 
the fact that there is no major project whose purpose is to achieve 
a reactor directly advancing industrial power, and to invite your 
attention to the fact that everything that we have testified to has 
occurred in the intervening 4 years, which accounts for the enthusiasm 
that I have for the program. 

Senator Gore. I for one, and I am sure all members of the com- 
mittee, respect your enthusiasm and your ability to present an inter- 
esting point of view, in an interesting and engrossing manner. 

Now at another part of your sts :tement you referred to 18 civilian 
nuclear power reactors. I believe it is on page 21, Mr. Chairman. 

On page 21 of your statement today you say: 

As to power reactors, it is significant that as 1957 opens there are underway 
in various stages of construction, discussion, or negotiation plans for at least 
18 civilian nuclear powerplants in the United States to come into operation 
not later than 1962. 

Now I find almost a verbatim sentence in a statement you made 

nm December 11. I will read from that, on page 6: 


There are plans in various States of discussion or negotiation for at least 18 
vilian nuclear powerplants in this country to come into operation by 1962. 
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Were you referring to the same 18 in both statements ? 

Mr. Srravss. I was referring to the same 18 but this morning 
I think I changed my testimony to read 19. In other words, in my 
oral testimony “I added one plant beyond those which were in the 
prepared testimony sent to the committee yesterday or the day before. 

Senator Gore. I believe, Mr. Chairman, your memory may be 
slightly in error. I will read the second sentence in your statement 
of this morning: 

These projects include the 17 listed as of January 2, 1957, at pages 54 and 55 
of section VIII of the written testimony and the project announced by Northern 
States Power Co. on February 8 

So the addition you made this morning or in your testimony this 
morning, I believe I recall was the Northern States Power Co. an- 
nounced on February 8. 

Mr. Srravss. You have the advantage over me; you have the 
transcript of my remarks, and I will gk: adly accede to you the cor- 
rectness of this arithmetical tabulation, because [ do not have the 
testimony. I will be delighted to read you the list of these plants and 
companies, and you can tabulate them yourself. 

Senator Gore. You may be sure, Mr. Chairman, that I wish no 
advantage, and on the contrary feel that I am at a great disadvantage 
in exchanges with you, an expert, and administr ator of this powerful 
program. I did find it a matter of interest that you will use almost 
verbatim language in referring to 18 reactors to come into production 
in 1957. 

Mr. Srrauss. No, sir; that is not right. 

Senator Gorr. Excuse me—1962. But one of those about which 
you spoke in December was only announced by the Power Co. itself on 
February 8. That is just a matter of curiosity to how you knew about 
that. 

Mr. Srravuss. They had come and talked with us about it. We 
have an obligation to keep you fully and currently informed, and a 
conversation of that sort I think is a material matter. 

Senator Gore. Would you mind informing the committee if 1 of 
these 18 reactors is for a merchant ship / 

Mr. Srrauss. It is, sir. 

Senator Gorn. How many of these 18 are in fact to produce nuclear 
power for civilian use. 

Mr. Srrauss. Let me look at the list, and answer your question— 
19, sir. 

Senator Gorr. Nineteen of these ? 

Mr. Srrauss. I mentioned 19 this morning, and I still think that 
my recollection of using the figure 19 is correct recollection, and 
[ will be glad to read them off to you. I had this paper before me 
when I testified and it is possible that my tongue slipped and I said 
18, but 19 was the figure I intended to give, “and perhaps some of 
those who are sitting here with me will bear me out. 

Representative Cote. I can bear you out. You said 19, and I made 
a correction in the manuscript. 

Mr. Srravuss. Thank you, sir. 

Senator Gore. Then you are listing as a civilian power reactor a 
reactor to propel a merchant vessel ? 

Mr. Strauss. Is there any other definition that you can give it? 
It certainly is not a military. power reactor, Senator. This is a vessel 
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for peaceful civilian use, and I did not know any other classification 
under whic r to put it. 

Senator Gore. Well, Mr. Chairman, you declined to classify a 
reactor that would produce plutonium and power as a reactor to pro- 
duce civilian power. 

Mr. Srrauss. No; I declined to classify it as a reactor for exclu- 
sive civilian purposes. You and I seem to have a great deal of dif- 
ticulty on definitions, and I regret it. But I will attempt to make 
_ as clear as I can. <A reactor ‘which is primarily erected to produce 

veapons material is not by my definition—and I concede that it is a 
nanan definition—a reactor for exclusive civilian use. A reactor 
to power a merchant vessel is in my opinion, Senator, a reactor for 
exclusive civilian use. 

Senator Gore. I did not say civilian use. I said civilian power, 
electric power. 

Mr. Srrauss. For civilian power, I regard that as a reactor for 
civilian power. 

Senator Gore. Electric power? 

Mr. Srrauss. Yes, sir. 

Senator Gore. Even though it is used to propel a turbine and a pro- 
peller to move a ship? 

Mr. Srrauss. That is right, sir. 

Senator Gore. Then that is not to produce electric power to be used 
by the people of the United States in their homes and in their factories, 
you would not say that? 

Mr. Srravss. Senator, I beg your pardon. I was not attentive 
to your question at that moment. 

Senator Gore. Perhaps my question was entirely superfluous. I 
was inquiring if you would go so far, as I am sure you would not, to 
say that a merchant ship reactor is for the purpose of producing 
civilian electric power to be used by the people of the United States 
in their homes and in their factories? 

Mr. Srrauss. With that final qualification, that it is to be used in 
their homes and factories, I could not make that distinction or that 
statement. That is, of course, a refinement of the definition beyond 
the point that I had taken. 

Senator Gore. I would like to get back to this question of whether 
it is 17, 18, or 19, and perhaps it is not important. But neither I nor 
my staff can count up quite that way. IZf you will refer to page 54 and 
55 in section 8 and count, I believe that you will find that there is 
some point in the number I used. It is taken from your own records. 

Mr. Srravuss. Senator, if this would assist in getting ahead with 
the hearing, I will gladly strike out one of these numbers and settle 
for 18 or 17. I think that they are substantial figures. I have a list 
of them here. I am unable to reach your total, and you are unable 
to reach mine, and we could get together on it after the hearing if 
you wish or I can read the ns ames off to you. 

Senator Gorr. It would not take long for you to count the 17, or 18, 
or 19. Will you count them ? 

Mr. Srravss. I had read the list that I have here before me, sir. 

It begins of course with the six plants that we testified would come 
onstream, we expected, within this calendar year. 
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Under construction, discussion, or planning, are the following: 

The Power Reactor Development dor orp.’s plant in Detroit, 100,000 
kilowatts. 

The Yankee Electric Co.’s plant at Rowe, Mass., 134,000 kilowatts. 

The Consumers Public Power of Nebraska, 75 000 kilowatts. 

The Rural Cooperative of Minnesota, 22,000 kilowatts. 

The Wolverine Company of Michigan, 10,000 kilowatts. 

Chugach Company of Anchorage, Alaska, 10,000 kilowatts. 

The city of Piqua, Ohio, 12,500 kilowatts. 

The Commonwealth Edison Company of Illinois, 180,000 kilowatts. 

The Consolidated Edison Company of New York, ‘140, (00 kilowatts. 

The Pennsylvania Light & Power Co., 150,000 kilows atts. 

The Florida Power Cor p., 200,000 kilowatts. 

The New England Electric Co., 200,000 kilowatts. 

The Carolina- Virginia Power group, 10,000 kilowatts. 

The Middle South utilities group, 20,000 kilowatts. 

Northern States power group, 60, 000 kilowatts. 

Nuclear merchant ship, 16,400 kilowatts. 

The Pacific Power & Light Company Associates have not yet com- 
municated an amount. The Pacific Gas & Electric Co., in the telegram 
which I read this morning, gave the figure of 200, 000 kilows atts, and 
the American Gas & Electric and associated companies, if you will 
recall, cited 13,000 kilowatts for the initial plant, and 200,000 kilo- 
watts for the objective plant. 

While I may be wrong about this, I total 19, but I will settle for 
18. 

Senator Gore. You said in your statement that you referred to the 
17 on page 54 and 55, and there are 17 there according to my count. 

Well, with a view of eliminating some of these 19 or it may be 18 
in the spirit in which you suggest, 1 suggest that you might also elim- 
inate Middle South Utilities. How firm is that reactor proposal ? 

Mr. Srravss. They simply stated that they planned to build it at 
their own expense. 

Senator Gorr. Was it a press release? Do you have anything more 
than a press release ? 

Mr. Srrauss. We do not. 

Senator Gorr. But you count that as a reactor? 

Mr. Srravss. I count it as a projected reactor; yes, sir. If I 
omitted it, it would be an act of omission for which I would not care 
to be responsible. 

Senator Gorr. Let us see how you count it. I think it is some- 
thing more than a remote possibility as you interpret it in your state- 
ment. 

I will read it, on page 21, your statement read this morning: 

As to power reactors, it is significant that as 1957 opens there are underway 
in various stages of construction, discussion, or negotiation— 
and I want to compliment you on your ability to tie words together in 
a most meaningful way— 


plans for at least 18 civilian nuclear powerplants in the United States to come 
into operation not later than 1962. 


This Middle South Utilities reactor on which you have had noth- 
ing but a press release, you have included that one. 
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Mr. Srrauss. They have come in and talked to us about it. 
They have also engaged the services of a consultant to your com- 
mittee who is a very distinguished nuclear scientist, Dr. Zinn.” 

Senator, all projects of any moment begin with discussion and 
proceed to negotiation, and then to construction. I am sure you 
concede that there has to be a beginning, and I have before me what 
purports to be their press release. I will be glad to read it into the 
record if you would care to see it. So far as I know, this is the first 
time I have ever seen anything except the actual newspaper reproduc- 
tion of it. But here it is. 

Senator Gorn. You counted it as one of the 18? 

Mr. Srrauss. Pardon me. 

Senator Gore. You have seen nothing but a newspaper? 

Mr. Srrauss. I told you that they h: ad been in to talk with us, in 
person. And they have also engaged Dr. Zinn, and Dr. Zinn has 
talked with us. 

Senator Gorr. But you list it in your report here. What I am 
trying to say, Mr. Chairman, is that the people of the United States 
read what you say, and I am glad they do. But in reading this 
statement which I will again read to you to refresh your memory: 

As to power reactors, it is significant that as 1957 opens there are underway 
in various stages of construction, discussion, or negotiation plans for at least 
18 civilian nuclear powerplants in the United States to come into operation 
not later than 1962. 

Mr. Srravss. I think that is a factual statement, Senator. If 
any other reputable company made the statement that his group 
of companies has made, I would have included it. The companies 
in this group are the Arkansas Power & Light Co., Louisiana Power & 
Light Co., and the New Orleans Public Service, Inc. 

Senator Gore. Then would you break down for the benefit of the 
people of the country the number that are in the construction stage, 
and the number that are in the discussion stage, and the number that 
are in the negotiation stage, and the number that are in the press re- 
lease stage ? 

Mr. Srrauss. I would be very glad to respond to that question, 
sir. I do not believe that a press release stage is a stage which we 
would recognize as such except for purposes of information to you, 
and I will ask Dr. Davis to list those plants which are under con- 
struction, those plants for which negotiations with the Commis- 
sion have started but for which construction has not yet started, and 
those plants of which we have been notified in one way or another 
that they are under discussion. 

Will you undertake to do that, Doctor? 

Senator Gorr. Are you prepared to do that now, Dr. Davis? 

Mr. Davis. I can go down the chairman’s list, and tell you the 
status of them, I believe. 

Senator Gorr. Well, I notice on the chairman’s list, on page 55, 
that the New England Electric System is scheduled to be completed 
not in 1962, but in 1964. I notice that the Carolina-Virginia Nuclear 
Power Associates, and Middle South Utilities, Inc., have no com- 
pletion dates at all. 





1Dr. Zinn’s status as consultant to the Joint Committee terminated July 1, 1956.— 
Editor. 
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Mr. Strauss. Senator Gore, the New England Power Co. has not 
submitted a proposal to us under the third round. They are entitled 
to make their plans to complete a reactor at any time they please. 

Senator Gore. But Mr. Chairman, you said in your statement which 
I have now read twice 

Mr. Strauss. Sir?! 

Senator Gore. I have just read for the second time your statement, 
in which you list them as 1 of the 18 civilian nuclear powerplants in 
the United States to come into operation not later than 1962. 

Mr. Srrauss. Well, I have 18 without that company, sir. 

Senator Gore. I think that you must be in error there. I believe 
that you had both of them in your list there a moment ago. 

Mr. Srravss. Will you give a list of those, in answer to the Sen- 
ator’s question ? 

Senator Pasrorr. Will the Senator yield for a question? Do I un- 
derstand Dr. Davis to say that he is prepared now to give us the status 
of each one of these projects? 

Mr. Davis. I can go down the list, Senator, and tell you what I 
know about each of them. 

Senator Pastore. How far they have gone? 

Mr. Davis. Yes, sir. 

Senator Pastore. Would that not be a good idea ? 

Mr. Srravss. I think the record should show here that the Com- 
mission can make no guaranties; we can simply state what the com- 
panies have said. 

Senator Pastore. I realize that. But I think it is quite interesting 
to know just about how much has been done on each. 

Senator Gore. Dr. Davis, instead of following a list of which the 
committee members have no copies, will you take the list submitted to 
the committee by the Commission, listed on pages 54 and 55? I 
believe we can follow it better. 

Mr. Davis. I think we covered the Power Reactor Development Co. 
one this morning, which is actually under construction. 

The Yankee Atomic Electric Co. plant is under design and the 
development is being carried out by Westinghouse in accordance with 
our contract. 

Senator Gore. It was testified that it was under preliminary design. 

Mr. Davis. I testified the Yankee one was actually under design. 

Senator Gore. All right. 

Mr. Davis. The Consumers Public Power District one as we have 
related is still under negotiation, preliminary designs are being made 
by North American, but we still do not have a contract between the 
two parties involved. This has been delayed by virtue of the experi- 
ence with the SRE, and the cost situation. 

The Rural Cooperative Power Association is still again in question 
so far as the schedule is concerned, but presumably if we can nego- 
tiate a new contract with the new prices the schedule will probably 
still be precisely the same. We have no evidence that it will change 
from the dates stated here. 

Chugach and Piqua are still in the stage of research and develop- 
ment, and we believe that these dates are still firm, but of course 
these again will hinge upon the results of research and development 
which as yet has to be completed. 











ATOMIC ENERGY INDUSTRY 51 


In the case of organic moderated reactor for Piqua, the city of 
Piqua, Ohio, we should have in operation this summer a reactor experi- 
ment out at Idaho which is nearing completion now. We hope that 
will demonstrate the feasibility of this type of reactor. 

Senator Gore. But your actual Piqua reactor is not even in the 
design stage. It is dependent upon the successful operation of a pro- 
totype. 

Mr. Davis. That is entirely correct, Senator. 

Senator Gore. All right. 

Mr. Davis. The General Electric Co. and Pacific Gas & Electric 
Co., boiling water reactor at Vallecitos is nearing completion or is 
very well along the road toward completion. 

Senator Gore. What size is that ? 

Mr. Davis. That is 3,000 kilowatts. I should say that 3,000 kilo- 
watts is the size of the turbogenerator and the reactor, as an experi- 
ment, will probably put out more heat. 

Representative Price. How long has that been under construction $ 

Mr. Davis. Since sometime last summer, I believe, Mr. Price. 

The Duquesne reactor, and the Shippingport reactor, I think we 
have covered fairly well. It is nearing completion. 

The Commonwealth Edison Co. reactor—they are actually under 
construction and the detailed design is reported to be nearing com- 
pletion. 

Consolidated Edison Company of New York—again their work is 
underway at the site and the design work on that is well along. 

Senator Gore. Is that preliminary design ? 

Mr. Davis. That is the detailed engineering construction design. 

Senator Gore. When do you think the design will be completed ? 

Mr. Davis. I do not recall the figure offhand, sir. 

The nuclear merchant ship reactor has been under design for some 
time. We are trying to finish up our contract negotiations at the 
present time. 

The Pennsylvania Power & Light Co. reactor—they are in the 
middle now of a very large and extensive research and development 
program, entirely at their own expense, and plan to start the detailed 
design of this reactor in 1958. 

Senator Gore. if the design starts in 1958, when would the design 
be completed ? 

Mr. Davis. The design would probably take something like a year, 
sir. 

Senator Gorr. A year? 

Mr. Davis. Yes. 

Senator Gore. Then construction would—I believe Admiral Strauss 
said earlier today, in referring to the lack of reactors under the 1954 
act, that some 3 vears in construction would be involved. 

Mr. Davis. These do not necessarily have to take place in series, 
though. One starts the design and designs the major components 
and gets them on order, and starts site W ork and completes the design 
In ps arallel , and not necessarily in series. 

Senator Gorr. What part of 1958 do you estimate the design will 
be completed ? 

Mr. Davis. As I say, I do not know precisely when their design will 
be completed. They have told us it will be started in 1958. 
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Senator Gor. I understood that the Commission had been on notice 
that the Pennsylvania Power & Light Co. had not and would not make 
a firm decision as to the construction of this reactor until certain pre- 
liminary tests and experiments had been completed. Thereupon they 
would make their decision. Am I correctly advised? 

Mr, Davis. They have stated that they will decide what they will 
do at such time as they have completed the first phases of the research 
and development which is underway. 

Senator Gore. But this is listed as one of the 18, Mr. Chairman, 
when the company has not—and you list it as one to be completed in 
1962—and yet Dr. Davis has just confirmed the advice I had previ- 
ously rec eived that the Power & Light Co. had advised the Commis- 
sion that it had not made the decision yet, and would not make it until 
certain experiments were completed. 

Mr. Davis. This reactor is listed on page 55 as one which is being 
planned, and I believe a company which is spending several million 
dollars a year of their own money on research and development is 
quite serious about this project. 

Senator Gore. It is a serious matter, there is no question about that. 
But this is listed as one of the 18 “to come into operation not later than 
1962.” 

Mr. Srravss. That is the plan. This company would build a 
reactor, and we would like to see them build this advanced type. 

Senator Gore. So would I. 

Mr. Srrauss. It is certainly not practicable to expect them to say 
that they will build this advanced type until the type has been demon- 
strated in a laboratory as a type which will operate. 

Senator Gore. Well, I certainly hope that I am not in any way being 
unpleasant. If I am, I will adjourn here and we will go out and talk 
about Angus cattle, a matter of mutual interest. I do not wish to be 
unpleasant, but I do respectfully raise the point that here is listed 
and here is cited on your statement to the American people a reactor 
planned to come into operation by 1962, and yet you and your Com- 
mission are on notice that the power company involved has not even 
yet made the decision that it will construct such a reactor. 

Mr. Strauss. It has made a decision contingent upon the reactor 
being a feasible reactor. If it should prove not ‘to be a feasible design, 
you would not expect them to spend the money to construct it. They 
are spending anes sums of their money to prove its feasibility. 

Senator Gore. I did not understand Mr. Davis to use the exact 
words which you have used. My advice was not that the company 
had made a decision to build it contingent upon certain things, but 
I understood they had taken the position they would decide what to 
do after certain experiments had been made. 

Mr. Srravuss. To my mind, there is no difference. 

Mr. Davis. Could I also add that, of course, this particular re- 
actor hinges fairly heavily on the results of our program at Oak 
Ridge. As you know, I am sure, we have had some difficulty with 
that. 

Senator Gorr. I spent a good portion of half a day climbing all 
through that reactor last Friday. I think it offers great promise, 
and for a layman I was greatly impressed with its prospects. I am 
not sure that that is not the most promising design that is now on 
the horizon. My opinion would not be worth so much there. 
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Mr. Davis. This is also the opinion of Pennsylvania Power & Light, 
and Westinghouse, and we have had a number of discussions with 
them. I think that, although you are quite correct that their public 
statements said that they were not committed to go ahead regardless 
of the research and deve lopment results, it is qt lite obvious that they 
have every intention of doing so if the research program shows that it 
is a prudent thing to do. 

Senator Gorn. I think we understand each other there. Will you 
go to the next one? 

Mr. Davis. The Florida Power Corp., Florida Power & Light, and 
Tampa Electric have had underway for the past year or so some 
studies by severel contractors, and it is our expectation that they will 
make a proposal to us in the near future under the third round. 

Senator Gore. You think that they will? 

Mr. Davis. I have had dise ussions with them in which they have 
told me that they planned to; yes, sir. 

Senator Gorr. How would they reach 1962, and how would it be 
completed if they have not even made a sone ision yet ? 

Mr. Davis. This gives them 514 years, or 5 years for completion, 
which I think is adequate. 

Senator Gore. Your list shows 1964. 

Mr. Davis. No; I am sorry, this is the Florida Power, which is 
1962. 

Senator Gore. I am sorry; this is New England which I had. 

The Cuamman. We had an agreement with the witness that at 3 
o'clock we would stop the questioning and continue to the next witness, 
And he has agreed to come back Monday. 

Senator Gore. There are only three more in this list, and would it be 
agreeable for him to complete that, and then I will desist. If that 
is satisfactory with the committee and with the witness 

Mr. Srrauss. Certainly. 

Mr. Davis. New England Electric System—their statement is a 
statement which was approved by their board of directors as an 
official company action, that they were planning the inclusion of a 
reactor of about 200,000 electrictl kilowatts to come on in their system 
by 1964. 

Senator Gorr. But they have made no application for license. 

Mr. Davis. No, and they would not need to do so at this stage. 

Senator Gorr. All you have on this is a statement by the board 
that they plan sometime in the future to undertake an atomic-power 
reactor? 

Mr. Davis. A statement that they plan at this particular time in 
the future to do it. 

Senator Gorr. When is that scheduled to be completed ? 

Mr. Davis. 1964, sir. 

Senator Gore. But it is listed in the Chairman’s statement as one 
of those planned to be completed in 1962. That is another slight 
deviation. 

Mr. Davis. The Carolina-Virginia Nuclear Power Associates have 
had a number of discussions with us. They are quite earnest about 
their project, but they have not yet crysti allized it as to the type of 
reactor and the precise time scale or just exactly how they are going 
to proceed. But they have formed a corporation, and they have hired 
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an engineering company, and they are proceeding to go about this in 
a very earnest and realistic way. 

Senator Gore. But they have not decided what kind they will under- 
take, if they do, and they have made no application for license or 
construction permit and they have listed no date, and no date by 
which they might build a reactor; is that correct ? 

Mr. Davis. That is correct, but of course they have to get some 
people who are experts in to assist them before they can even make 
some of these decisions. 

Senator Gore. I am trying to find out where these 18 are, that are 
to be in production in 1962, and I have not been able to find them. I 
would not count that as one of them. 

Now, will you go to the last one? 

Mr. Davis. The Middle South Utilities. We have had discussions 
with some of their people, and with Dr. Zinn, and they are very much 
in the same situation as the Carolina-Virginia companies. 

Senator Gore. They have issued a press statement. 

Mr. Davis. And they have hired a responsible engineering firm, and 
they are proceeding with their plans as rapidly as they can. 

Senator Gore. Thank you, Mr. Chairman. 

The Cuatrrman. Thank you very much. 

Mr. Srravss. Could we go off the record for one moment? 

Representative Cole. Could I have an understanding that there 
is a determination by the Commission members to return? I am 
frankly disappointed that you have this interruption from the Com- 
mission’s presentation. I have a number of questions I would like 
to develop. Unfortunately circumstances do not permit that. When 
will the Commission be back again ? 

The Cuatrman. I understand, the Commission will return Monday. 

Mr. Strauss. This is the most important piece of business that the 
Washington staff has before it. The Commission in the field goes 
merrily along irrespective of what we do, and it is very important 
for us to be here and we will come whenever you say. 

Representative Corr. I will defer my questions until that time, 
but I would like to make one or two observations. 

As I read the Chairman’s summary of the Commission’s operations, 
I was no less than completely astounded by the degree of progress that 
the Commission has made. I reached that feeling of amazement as 
I contrasted the situation today and as it is projected into the future, 
with the situation in 1952 and 1953, before the law was changed. 

After the law was changed, it was necessary for the Commission to 
promulgate its rules and regulations, and to get a staff to carry out 
these rules and regulations, and at that time industry had not the 
slightest idea of what was involved in constructing a reactor of any 
sort. It had to get its personnel, and it had to get its clearances and it 
had to learn lessons in atomic energy. Now in a space of perhaps 
2 year’s time, it is no less than completely amazing to hear you tell me 
that 1 million people. human lives and human beings, have been 
helped in some fashion by atomic energy. You tell me that in our 
economy, and in agriculture alone, there are annual savings of $200 
million, and in industry $300 million. You tell us that the antici- 
pated program involves expenditures of $750 million of private capital, 
substantially all of private capital, and tell us in the year 1957, $500 
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million of private capital for the most part is being spent in that 
program. 

I tell you, Mr. Chairman, my hat is off to you and the other mem- 
bers of the Commission for the truly remarkable progress that has 
taken place in this field in 2 years’ time. 

Senator Hickentoorer. Mr. Chairman, without taking further 
time I want to reemphasize what Mr. Cole has said. I have followed 
this development for a good many years now. At no period in the 
Commission’s existence has greater progress been made than in the 
last 4 years, and I doubt if as much, toward the beneficial uses of 
atomic energy and toward genuine constructive development. I join 
in congratulating you and ‘the rest of the Commission. 

Mr. Srravss. Thank you, sir. 

Senator Pasrorr. This past fall or in the month of December, I 
made a tour of most of our Government installations. I was amazed 
at the progress that had been made. We are in a very competitive 
business internationalwise It is true that we are doing a great deal. 
The thing I ae is whether or not other nations are doing more 
than we are. I do not know whether or not we have any intelligence 
on the subject or whether we have any factual data on the subject. 
[ say if there is a likelihood that other nations may be getting ahead 
of us while we take off our hats to private industry and free enter- 
prise and applaud them for all they have done, I think it is a field 
where Government must assume a proper partnership together with 
private industry, and if we are not doing enough, we ought to be 
doing more. 

Representative Price. I would not take anything away from the 
progress made in the last 4 years. But all the progress has not been 
made in the last 4 years. After all, the industrial participation gr oups 
were organized before 1953. They were paving the way and setting 
the groundwork for the present programs. I would not take away 
from the present Commission credit for progress made since 1953. 
Neither would I take away from the previous Commissions credit for 
progress that was made in the initial phases of the industrial pro- 
gram and the pioneering in the field. I think the statement made in 
the last minute or so relative to industry’s financial contribution was 
not entirely accurate. I cannot recall any figure of $500 million of 
private participation in this program. However, these are the things 
that will develop as this hearing progresses. 

The CuairmMan, With deference to the Chairman, he has been on the 
stand for 3 hours, and I have sympathy for the witnesses. I felt it 
in the best interest to ask him to come back, which he has agreed to 
do. That is why we are taking up the next witness. 

Thank you very much. 

Mr. Srrauss. Thank you, Mr. Chairman. Thank you, gentlemen. 

The Cuarrman. Mr. Murray is the next witness to appear before 
the committee. Do you have a statement, Mr. Murray ? 

Mr. Murray. Yes, I have, Mr. Chairman. Before reading this pre- 
pared statement I should like to make an urgent request of this 
committee. 

The CuatrMan. You may do so. 

Mr. Murray. This relates to Chairman Strauss’ request, publicly 
made this morning, referring to nuclear weapons. You will recall 
that he asked that your committee afford him an opportunity in execu- 
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tive session to testify—I think I have the correct quotation—on weap- 
ons development, and to deal with several misapprehensions which are 
now on the record. The issues of weapons policies and development 
are of such transcendent importance that any misapprehensions con- 
cerning them cannot be permitted to remain unresolved. So I accord- 
ingly urge that your committee hear the Chairman on this subject as 
soon as you possibly can. 

The CuatrrmMan. We will be glad to, and will do so. 

Mr. Murray. Mr. Chairman, 1 appear before your committee today 
to present my views concerning our present policies and programs for 
the development of industrial atomic power. I am convinced that 
they are not adequate. Our policies and programs do not, in fact, 
accord to the development of industrial atomic power the status it 
should have asa goal of national importance. 

I would prefer to confine my remarks to the development of indus- 
trial atomic power. However, this is unavoidable, since the issue 
of private versus public power is continuously being interjected into 
the question of power-reactor development. Only last week, for 
example, one of our leading business magazines focused attention 
on these hearings with this statement : 

Publie versus private development of atomic power is about to break out again 
as a major national issue. 

This and numerous similar statements confuse the main issue. The 
confusion must be removed. The question of the methods and rate 
by which industrial atomic power should become available transcends 
the issue of public versus private power. 

I believe that it is absolutely essential that the traditional primary 
role of private industry in the production of electric power be pre- 
served. I hold, as a matter of principle, that whenever a task can 
be satisfactorily performed by private industry, the fulfillment of 
that task ought to be left to private industry. This principle is basic 
to the American system of free enterprise. 

You will recall that rec ognition of this basic principle caused me 
to insist that private utilities be given the opportunity to take a major 
part in supplying the enormous electric- -power requirements for our 
expanding _atomic-energy produce tion sites at Portsmouth and 
Paducah. Before I joined the Commission, practically all our power 
requirements were met by Government projects. The pattern that I 
established in 1950 which resulted in the formation of Electric Energy, 
Inc. (EFI) and the Ohio Valley Electric Corp. (OVEC) is well 
known. Under these arrangements privately owned utilities are now 
supplying approximately 3 million kilowatts of electric power which 
otherwise would have been furnished by Government-financed projects. 

Our first consideration in weighing the issues of industrial atomic 
power should be the national interest. ‘This must be the considera 
tion overriding all others. To understand what this interest is 
requires a realistic appraisal of this Nation’s responsibilities. And 
by a realistic appraisal I mean one that takes adequate account of 
the threat posed by nuclear weapons, the potentialities inherent in 
atomic power, and the promises we have made to nations abroad. 

Earlier this month, I reported to your committee in_ executive 
session and again directed your attention to the widening dimensions 
and the nuclear-weapons threat. When viewed in the light of this 
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worldwide threat alone, the national interest demands the development 
of atomic electric power on an urgent basis. 

It is this urgent need for industrial nuclear power that has caused 
me re peatedly to insist that our program for power-reactor develop- 
ment be accelerated. This urgent need is likewise the basis for the 
warnings I have repeatedly given against the Government’s pre- 
maturely yielding its primary responsibilities in the power-reactor 
field to private industry. 

Private industry is not prepared today to provide more than a 
portion of the financial support to the power-reactor development 
program which the national interest requires. We are constantly 
being told that private industry is ready and willing to assume respon- 
sibility for building large power reactors without direct Government 
support. However, these assurances carry no guaranty as to when 
such projects will be completed. The experience of the past year 
gives evidence of this. The schedules given you last year have proved 
to be overoptimistic. The completion dates for some of the large 
reactor projects have been set back a year during this period. 

No criticism of private industry is intended by these remarks. On 
the contrary, industry is to be complimented on the financial and 
manpower contribution it is presently making to the power-reactor 
effort. The measure of this contribution is not sufficiently appre- 
ciated. 

There is one factor which I believe is most responsible for detracting 
from industry’s significant contribution. I refer to the widespread 
and unfortunate tendency to underestimate the intricate and difficult 
problems involved in the design and construction of large-scale reac- 
tors. The fact that several concerns are now engaged in efforts directed 
toward such construction, despite the barriers, demonstrates the de- 
termination of private industry to contribute toward the advance- 
ment of industrial atomic power. 

However, it is clear to me that industry can hardly be expected to 
support an effort beyond that required to meet its own needs on its 
own time schedule. Industry’s time schedule is set primarily by this 
country’s needs for electric energy. But the time schedule required 
by the national interest is much shorter. It is set by the crisis in 
nuclear weapons and the world need for atomic power. In this con- 
nection, the president of one of our largest utility companies said that 
if the Government believes the public interest requires acceleration 
of the reactor program, on that basis alone, private utilities have no 
right to complain. 

Senator Pasrorr. What is the name of that man? 

Mr. Murray. That is the president of the Commonwealth Edison 
Co. It is Mr. Willis Gale. 

Senator Gore. Is that a public statement ? 

Mr. Murray. This statement was made before the Atomic Indus- 
trial Forum several months ago. 

Representative Price. It was made in Chicago last fall. Pretty 
widespread distribution was given to it. 

Mr. Murray. That is right. However, he added that if accelera- 
tion is accomplished in a way which favors public power over private 
power, then industry does have a right to complain. To this state- 
ment I heartily subscribe. 
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However, some private interests continue to oppose any program 
= reactor construction financed by the Government in order to accel- 

srate development. I am firmly convinced that it is fear that moti- 
or this opposition. There are some who view private investment 
in power-reactor projects as insurance against the entry of the Federal] 
Government in this field. This is unrealistic. Such action will never 
prevent an “atomic TVA.” 

Let me explain. Public utilities today purchase their conventional 
plants from the same industrial sources as private utilities. ‘The same 
will be true of nuclear powerplants, when they are available. The 
Government or any publicly owned group will be able to buy nuclear 
powerplants without respect to the origin of their development. It 
will make little difference whether the development dollars come from 
industry or from the Government. The extension of Government 
ownership into the field of atomic power can only be prevented by an 
electorate informed of the vital necessity of properly controlling the 
extent of public power. 

The effects of this fear of an “atomic TVA” are felt in the Com- 
mission’s power reactor development program. This program is 
presently based on the central premise that the Government should 
restrict its activities to exploring new reactor concepts on a proto- 
type scale—to building small experimental units. It does not dis- 
tinguish between foreign needs and domestic needs—between short- 
term goals and long-term goals. It leaves responsibility for design- 
ing and constructing large reactors to private industry. However, 
if we are to get the answers to atomic power quickly, the Govern- 
ment cannot “relinquish the responsibility for constructing large- 
scale reactors during the years immediately ahead. Only by. operat- 
ing large reactors can we hope to obtain the complete information we 
need to latin ‘mine what role nuclear power will play in our own 
economy and that of friendly nations. 

Our experience with pressurized water reactors illustrates this 
dependence on large reactor construction. It demonstrated the limi- 
tation on the applic: ition of information from small reactors to large 
units. As far back as 4 years ago we had in operation a successful 
pressurized water reactor of comparatively small size. This was 
the land-based prototype for the Nautilus at Arco, Idaho. But the 
experience from this plant was enough to guarantee successful opera- 
tion of a full-scale pressurized water reactor. This is why, early in 
1953, I initiated the steps which resulted in the building of the Ship- 
pingport unit. Once again, I acknowledged the debt that this pioneer 
project owes to your committee. Without your active support it 
would not have moved forward. The kilowatts from this plant will 
be the only significant block of nuclear power we will get for the 
next several years. However, it would take a bold man, even today, 
to predict the difficulties this unit will encounter before it is capable 
of supplying reliable electric power. It would take a bolder one to 
guarantee the costs of power from this nuclear plant. 

For example, only 3 years ago it was estimated that construction 
costs of the reactor portion of the Shippingport reactor would be 
approximately $37 million. The best estimate today is some $55 
million, an increase of about 50 percent. And, if those manufacturers 
who suffered losses in supplying certain parts for this project were 
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reimbursed and allowed a normal profit, the presently estimated cost of 
$55 million would be even higher. 

Evidence that actual construction costs will exceed original esti- 
a is available for many other projects. The sodium graphite 

sactor project for the Consumers Public Power District, first esti- 
wliited at around $25 million for the entire plant, has now about 
doubled. In order to keep this important project going it became 
evident to me that the Government would itself have to take over 
construction of the reactor portion of this project. Recognizing this, 
[ urged last year in a statement before your committee that the 
Government assume responsibility for constructing this reactor. 
Subsequently, the Commission decided to adopt such an approach 
and contract negotiations are now proceeding on this basis. 

This tendency to underestimate costs is not confined to large reactor 
projects. Construction cost estimates for the 10,000- kilowatt nuclear 
powerplant of the Wolverine Electric Cooperative have already in- 
creased about 25 percent. The original estimate for the Rural Elec- 
tric Power Cooperative plant was withdrawn. It is now known that 
costs for this project will be substantially higher than anticipated at 
the outset. 

There is some evidence that private industry is becoming increas- 
ingly aware that there has been too much salesmanship and not enough 
engineering in nuclear power. Industry is beginning to learn that 
nuclear power involves large costs and that these costs will increase. 
Those aware of these facts have ¢ ome to the view that it is premature 
today to believe that the economic merit of power reactors can be 
evaluated realistically. 

As this understanding becomes more widespread it should lead 
private industry generally to welcome the assistance that a Govern- 
me nt program of lar ge reactor construction can give in the immediate 
vears ahead. Such an effort would give industry the initial infor- 
mation and data so necessary in its attempts to bring its own 
announced projects to completion. It would help reduce costs. More 
importantly, it would substantially lessen the risk that private indus- 

ry’s plants will fail. 

However, there is even a more vital need for an accelerated power- 
reactor program than these benefits that would enure to private indus- 
try. Unless we undertake a program of large reactor construction 
today, our progress in the years immediately ahead will be unac- 
ceptably slow. Unless this is done industrial atomic power will not 
be developed soon enough to enable us to meet our responsibilities 
as a Nation. 

This situation has been apparent for several years. We have long 
recognized that Europe would soon be faced with a serious power 
shortage. It was evident that nuclear power would be necessary to 
a this shortage. Moreover, it should have been apparent to those 

umiliar with the European situation that a failure to meet this 
need would have serious consequences for the economy of western 
Europe. I urged a policy which would help to meet this situation. 
You will recall that I recommended in mid-1955 that this country 
take steps to prepare itself to provide the reactor equipment neces- 
sary to meet a demand for a million kilowatts abroaod by 1961. Yet 
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some labeled this proposal a crash program—others called it a kilo- 
watt race. 

Kilowatt race or not, the need for such a policy was brought into 
sharp focus by the recently announced objectives of the European 
Atomic Energy Community (EURATOM). These objectives include 
3 million kilowatts by 1963 and 15 million kilowatts by 1967. The 
magnitude of the 3 million kilowatt goal is indicated by the fact that 
it would take 30 Shippingport reactors to meet it. However, as a 
result of the policies we have pursued, the state of our reactor indus- 
try permits us to render but limited assistance to EURATOM in its 
attempt to reach these goals. We certainly could have been better 
prepared to meet them. 

It could turn out that Britain will be better prepared to satisfy 
EURATOWM’s needs than we. Progress in Britain during the past 
year suggests this. It is reported that improved designs of the orig- 
inal gas- cooled Calder Hall reactor will be capable of operating at 
power levels considerably above the original design. I am informed 
that the United Kingdom authorities are now convinced that the gas- 
cooled reactor is the answer to their own power problems. I under- 
stand further that they are now making plans to build from 30 to 40 
large power reactors on the basis of their success with the gas-cooled 
type. These are to be directed primarily toward the production of 
power. But it is only as a result of having built and operated a large 
reactor that they can now confidently predict that their own increas- 
ing power requirements can be met. They would not have been able 
to make the decision to expand their program had they limited them- 
selves to constructing small prototypes. 

Another region in which we are in danger of losing our prestige 
in the power- ‘reactor field is Japan. It has been reported that the 
Japanese are seriously considering the purchase from the British of a 
power reactor similar to the ( ‘alder Hall t type for the first large in- 
stallation. This could have been avoided. I suggested one way in 
1954. At that time I recommended that we build a power re: vctor of 
the pressurized water reactor type in Japan. A Commission study 
of this proposal recognized that such a project could be carried out. 
It seemed to me that this would have been both a Christian gesture 
and a means of maintaining our prestige in the power reactor field. 

This brings me to my recommendations. Before presenting them, 
however, it may be helpful to repeat the two phase into which I divide 
reactor development, namely, the short-term phase and the long-term 
one. During the first phase, that is, the period immediately ‘ahe ad, 
the Government should concentrate on the construction of the reactor 
types that we presently feel confident can be made to operate success- 
fully as large-scale projects during this period. The primary respon- 
sibility for building these large- scale reactors during this period 
should be with the Government. During the second phase, it is my 
hope that the burden for meeting our Nation’s responsibilities will 
be assumed by private industry. 

First on the list of the reactors that the Government should con- 
struct in the earlier phase is one I suggested a year ago—a large- 
scale gas-cooled reactor. There may be considerable reluctance to 
our undertaking such construction. Many will maintain that by the 
mere interchange of information under our power bilateral agreement 
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with the United Kingdom, the Commission and American industry 
will be given all the information they need to evaluate the ultimate 
place that this type of reactor will play in the industrial power re- 
actor field. As a consequence they would not feel actual design and 
construction necessary. I am convinced that such information alone 
would not be sufficient. Moreover, I am convinced that our scientists 
and engineers can improve on existing gas-cooled reactors. The re- 
sult might well be that the gas-cooled approach could become one 
of the keystones of the industrial use of atomic energy. This possi- 
bility explains the priority that I suggest we give to the building of 
a large-scale gas-cooled reactor. 

Another variant of the natural uranium fueled reactor is the one 
cited as ready for large-scale construction in the Commission’s an- 
nouncement of the third round under the power demonstration reactor 
program. I refer to the natural uranium-fueled heavy-water type 
moderated reactor. This is another type that should be constructed 
during the first phase outlined above. 

A third reactor that should be constructed in this early phase is 
an enlarged and an improved version of the pressurized water reactor 
now being completed at Shippingport. AI the valuable lessons that 
have been learned and the extensive experience acquired in the course 
of developing and constructing this plant would be incorporated. An 
expansion of this effort is necessary if the United States is to capi- 
talize on its progress in the pressurized water field. Such a plant 
would permit us to accelerate the testing of new-core concepts, re- 
actor-system components, and new-design factors. It would enable 
us more rapidly to determine the role that the pressurized water 
reactor will play in the future of the atomic-energy industry. 

Among the large reactors I recommended for construction a year 
ago was the sodium-graphite reactor. The need for large-scale con- 
struction of this type should be met as a result of the Commission’s 
decision that the Government will assume responsibility for construct- 
ing the reactor portion of the plant for the Consumers Public Power 
District. 

Although a year ago I also recommended construction of a large- 
scale homogeneous reactor, I now group this with reactors to come 
into operation in the second phase. The technology of this design 
is not as far advanced as the three that I have recommended. 

The location of these first reactors is an important consideration. 
Repeating my recommendation of last year, I again suggest that they 
be placed at the sites of our production facilities so as to eliminate as 
far as possible the issue of public versus private power. Electric 
power requirements to meet production needs are so large that they 
could easily absorb the output of these reactors. Moreover, at these 
locations it would be possible to carry out experimental operation 
without affecting production of weapons material. 

This program of large reactor construction should be in addition 
to efforts under the power demonstration reactor program, including 
the third round. I recognize that efforts under this program will 
make a contribution to the larger program that I believe necessary. I 
have continued to endorse them on that basis. 

In conclusion I urge once again that in weighing these remarks 
concerning the development of industrial atomic power you keep in 
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mind the mounting threat of nuclear weapons and the growing world 
needs for atomic power. Each is related to the other. In the last 
analysis our policies and programs for the development of industrial 
atomic power will enhance our security in proportion as they take 
aceount of the weapons threat and the world power shortage. 

It would be a tragic mistake to take any lesser view of the issues at 
stake in the development of industrial atomic power. Our vision must 
surely penetrate beyond the restricted view that measures the national 
interest in terms of our own domestic energy needs. It should also 
rise above the issue of private versus public power. 

Only by taking this larger view can we hope to fulfill this Nation’s 
responsibilities for atomic power development. Only in this way 
can we justify before God our stewardship of the atom, which can 
become the richest of his material blessings. 

The Crarrman. Thank you very much, Mr. Murray. I believe in 
your statement here you recommend three different types of reactors. 
Is that correct? 

Mr. Murray. It is, Mr. Chairman; yes, sir. 

The Cuamman, Did you make any estimate of the cost of these 
three types of reactors ? 

Mr. Murray. I did. 

The CHarrman. Would you mind giving it to us? 

Mr. Murray. I can giv e you approxim: ate figures. The figures that 
I recommended to the Commission some time ago would be broken 
down into research and development and construction. The figure 
amounts to approximately $300 million. 

The CuHarrman. That would produce how much in the way of 
kilowatts ? 

Mr. Murray. It would produce anywhere from 600,000 kilowatts— 
I should say from 400,000 to 500,000 kilowatts. 

The Cnairman. Senator Pastore. 

Senator Pastore. I would merely say this, Mr. Murray, that I 
think this joins the issue. I think this in very clear language ex- 
presses Ww hat many of us have been trying to say. It ,0ints up the 
divergent points of view on this subject. I think you s id it very, very 
cle arly here that what we need to do is to build several large-scale 
reactors. The thing that impresses me very much is this argument 
that you have made on this gas-cooled reactor. If I remember cor- 
rectly my distinguished colleague here from Tennessee made a trip last 

fall, ‘T think, to Japan, and was told there by the people interested 
in the purchase of this reactor in Japan that they were very much 
interested in this Calder Hall type. Right there internationalwise it 
looks like we have lost a little business. We have not a gas-cooled 
reactor in this country. 

The argument has been made here that it is not wise to build these 
large-scale reactors, that we should build prototypes in order to do 
the research and development. The argument that you have made 
in your presentation here this afternoon is that we ought to get on 
the way and build these large-scale reactors. 

You say we ought to build them on Government sites. What is 
wrong with building them as we built the Shippingport reactor? 

Mr. Murray. There is nothing wrong. There is no trouble in my 
mind in building types ac cording to the Shippingport design. 

Senator Pastore. I am not talking about the design. 
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Mr. Murray. I do not mean design, but the program of the Govern- 
ment building the reactor and the private utility building the power- 
plant; there 1s no difficulty in my mind about that. At the present 
time, of cour se, the present law would prevent you in a way from doing 
that, except that you gave the first option to purchase that power 
that was produced to cooperatives and to public power groups. 

Senator Gore. The preference clause, you mean ? 

Mr. Murray. Yes. The point, of course, Senator Pastore, is that 
we do something. If we take a look at the Yankee pressurized water 
reactor 

Senator Pastore. I was going to bring that up. 

Mr. Murray. I thought ‘maybe you ‘would. Let us take a look 
at that. Weshouldevaluate that. That should be an advanced PWR 
reactor. They have done a lot of work in that field. They have 
spent a lot of money. They have put in a lot of effort. It might well 
be that in order to get that job done and be sure that it will be done 
by 1960 or 1961 or 1962, we get behind that project. That we convert 
that particular job into a Shippingport job. I do not know that the 
Yankee group would even consider that. I have never explored it. I 
have an open mind, in order to get on with this job. We did this with 
Consumers’ job, as I indicated here. They got into trouble. Costs 
went up. They could not get any guaranty on costs. The Commission 
decided that this was an import: int avenue to explore, and we moved 
in and we took over. We may find once policy was settled, as I was 
trying to explain here, on an early phase and a second phase operation, 
that this is the way to get on with the business. How you divide 
them, where you put them is perhaps in the lap of the gods, but I feel 
that the suggestion that we place them at our production’ sites is at 
least one solution, and a practical one, to get these things done. 

Senator Pastore. Is it your idea that the other Commissioners dis- 
agree with you on your viewpoint? I do not mean to get into per- 
sonalities now. It would not be bc taties in any way. 

Mr. Murray. There is no question of personalities here. It is just 
a question of time schedule. How soon do you want to get the answers ? 
It is entirely a time schedule. If we have plenty of time to develop 
atomic power, what we are doing under the first, second and third 
rounds is perfectly legitimate. It is perfectly all right, It follows the 
private industry p: ittern which I am heartily in favor of. But there 
are other considerations that come in. There are other commitments 
that we have around the world. We have prestige to maintain. At 
least I think so. I am trying to suggest here a way to get on with 
being in a position to meet the demands of fri iendly nations, and at the 

same time perhaps come up with some good answers to economic power 
in this country. 

Senator Pastore. You will admit that private industry has made a 
considerable investment in this enterprise since the law was passed 
in 1954. 

Mr. Morray. I could not underemphasize that. 

Senator Pastore. You are equally convinced it is not quite enough. 

Mr. Murray. It is not enough. I recognize their approach. Their 
time schedules are different. What differences does it make to the 
Yankee Electric Power Co. whether they come in in 1961, 1962, or 
1963 ? 

Senator Pasrore. If they really do not need the power. 
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Mr. Murray. There is no incentive. There is no drive. I do not 
want to in any way indicate that these dates that we were given a 
year ago were not the best judgment known at that time. I was 
trying to point out that this is a different kind of aaa we are in. 
We are in a business where we are exploring new are We are ina 
business where you get into the millions of dollars T cannot for the 
life of me see how private industry is going to meet this problem on 
any sort of short-time schedule. 

Senator Pastore. What was your reaction to the optimism of the 
EURATOM representatives in reaching their goal of 3 million and 
then 15 million kilowatts? 

Mr. Murray. Personally my face was red when they presented such 
a proposal. It was red because as I said here, maybe we have oversold 
atomic power. W hy did these three wise men come from abroad 
to this country to ask - for 15 million kilowatts of atomic power in 
Be state of the atomic industry as it is today ? 

I did not mind meeting them. They were a very nice group. We 
talked very generally, and said we would like to cooperate. There 
was a stat tement that was put out, “Fine, your objectives are good. 
Let us get on with the job and we will be of all the assistance we can 
toyou.” Wewill. Wewill doeverything we can. 

Senator Pasrorr. I was in Argonne in December and they took me 
to the boiling water reactor, and that is 5.000 kilowatts, and that was 
going to go critical within a week’s time, and they thought they had 
a the jackpot. So when these people talk about 15 million’ kilo- 

ratts, I. too, was somewhat flabbergaster, and I wondered where they 
ea the brilliant idea of pr pducing these. 

Mr. Murray. They might have said 50 million kilowatts. I don’t 
know where they reached this 15 million. They looked at the economy 
of Europe and all the other features involved in supplying power for 
the European nations, and they have come up with the conclusion that 
they need this. They have put goals and time schedules on. They 
themselves, Senator Pastore, indicated they did not want the last 
word in reactors. They were going to divide their program into what 
they could get between now and 1962, and then hope that after 1962 
they would cet better ones. 

Senator Pastore. I merely want to say this, and I say this for the 
benefit of 21] the Commissioners and all of the staff who are interested 
in this problem, as well as we are. This is precisely as I feel about 
this whole business of getting on with this reactor campaign. After 
all, it has become an integral part of our foreign polic) y. There is not 
a presentation that is made before this committee, there is not a speech 
made before the United Nations, that we do not speak in glowing 
terms—and I agree with it myself—about this very electrifving speech 
that was made by the President of the United States on December 8 
1953, when he addressed himself to the United Nations at the General 

Assembly, speaking of this international agency, and this international 
cooperation ‘of Atoms for Peace. I have said a hundred times here 
it has become almost a cliche, what are we going to do with this 
uranium 235—40,000 kilograms of uranium 235, if we do not have 
the reactors to burn it in? It strikes me not so much that it is the 
criticism of private industry—I think private industry is doing a fine 
job, but there are limits ations upon it--now here comes Mr. Murray, 
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a member of the Commission, who has lived with it for years, and 
he says we can build these large-scale reactors. 

From now on, I would like to have the members of the Commission 
and the members of the staff prove where Mr. Murray is wrong, be- 

cause in doing that, I think they will prove that some of the ideas that 
I have on this subject are wrong. I have been saying right along that 
what we ought to do is to build a number of large s ‘ale reactors. Here 
comes a member of the Commission and tells us that can be done. I 
think the Commission ought to come forward and prove where Mr. 
Murray is wrong. ‘Then you would prove why we should not have 
passed the Gore-Holifield bill. 

Representative Horirmip. Mr. Chairman, I want to aline myself 
with the statement that Mr. Murray has made and with the remarks 
that Senator Pastore has made. There is one qualifying question that 
[ would like to go into whenever time affords, and 1 will not take my 
colleague’s time on the committee at this time, and that is, the type of 
negotiations with the Consumers Public Power District, what type of 
arrangement is considered there. I would like to have that explained. 

In general the statement which Mr. Murray has made states exactly 
the way I feel about it. I would like to see this program advanced, 
and I would like to see the public versus private power element com- 
pletely kept out of the project, if it is possible, as Mr. Murray speaks, 
and [ believe it is possible. would like to see us get on with the job. 

The CuarrMan. Senator Jackson. 

Senator Jackson. There has been so much discussion, Mr. Murray, 
on this question of private utilities or the Government building power 
reactors, that I think it is getting very confusing, indeed. I should 
like to ask a couple of questions. 

Why should a private utility build a large scale power reactor at 
the present state of the atomic reactor art, assuming that the head of 
that company is a good, sound private utility executive, interested 3 in 
bringing a good return to his comps any and to provide power at re 
sonable rates based on a sound investment ? 

Mr. Murray. I have given you one inkling of what I think motivates 
the various moves of the private utility companies. It isa fear. As 
of today, I do not see any reason. 

Senator Jackson. If I were a stockholder in a private utility com- 
pany, and had a lot of stock in it, I would insist that such an executive 
be fired. Is that not right? He is supposed to try to provide power 
at low cost. If he understakes a project charged with the responsi- 
bility of m: king a fair and reasonable return in accordance with State 
regulations, is not he a poor manager as far as the owners of that 
company are concerned ? 

Mr. Murray. I know you will excuse me from answering that par- 
ticular question in that way. 

Senator Jackson. ’m concerned with the commonsense of the 
matter. 

Mr. Murray. This is the first incident in my experience in public 
utilities, and I go back and my father goes back to private utilities, 
back in the 1890's that public utility companies as such have gotten 
into the manufacturing business in a way. This is a new tack that 
has been taken here. It is a combination of public utility companies 
in order to do a job, which I think primarily belongs in the manu- 
facturers’ laps. 
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Senator Jackson. What I am trying to say is this: Do you think 
that consumers of electric power should pay for the added cost? 
How would the XYZ company explain raising rates to a fabricating 
company that takes a lot of power, and the ABC company in ad- 
joining areas not raising rates because they are using conventional 
fuels? They would say in the XYZ company, “We are going to bear 
part of the cost of the atomic energy effort in research and develop- 
ment, and the ABC company is not patriotic enough, they are not 
going to pass the costs on to their consumers.” Is that the line of 
reasoning ? 

Mr. Murray. No. I think the utility companies might very well 
tell you that they are looking always ahead 5, 10, 20 years, 
to try to get better production facilities, to try to get better every- 
thing. 

Senator Jackson. At a lower cost. It is not to have a better plant. 
Everything is cost, is it not ? 

Mr. Murray. It is at the moment. 

Senator Jackson. I am not deprecating the private utilities. I 
am trying to ask the questions that I hope go to the heart of the 
problem. 

Mr. Murray. I have been trying to ask myself these same questions. 

Representative Hoxitrrmip. Will the gentleman yield on that point / 
Is not that same logic applicable to these cooperatives that are jump- 
ing into a deal that they do not know a thing about, and that is going 
to cost their consumers additional money, too ? 

Senator Jackson. It applies with equal force to anyone who has to 
sell power to the consuming public. That includes the houswife who 
wants the power for household use, and to the company, large or 
small, to whom the cost of power is an indispensable item in the 
product. 

Doesn’t it really boil down to this, that the private utilities feel 
that if the government goes into large scale reactors, then the Gov- 
ernment is in the public power business, and they are going to be 
squeezed out through unfair competition? Isn’t that essentially it? 

Mr. Morray. I think that is one of the motivating factors to lead 
them to do what they are now doing. 

Senator Jackson. If large scale reactors are necessary from the 
standpoint of the technology that we must acquire, and if large scale 
reactors are necessary for the prestige of the United States in the 
light of our many commitments abroad, it seems to me that we should 
go forward with a large scale program. Is that the way you feel? 

Mr. Murray. I agree with that. I know, Senator, you are not for- 
geting, as you so well know, what the world is up against today in 
this nuclear weapons threat and nuclear annihilation. Anything we 
can do in this direction, anything we can project to get nuclear mate- 
rials used for peacetime purposes is a great move forward. That is 
why I think the President made a splendid contribution to that when 
he said “I will assign so many thousand kilograms for the peaceful 
uses of the atom.” 

Senator Jackson. I certainly agree with you, Mr. Murray. I 
think the President’s speech was a great contribution to better rela- 
tions, particularly in many of the uncommitted areas of the world. 
It would seem to me that what we really should be doing is trying to 
draft some legislation to bring about the construction of large scale 
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reactors in which the Government can assume the risk, and at the 
same time protect the interests of the private utilities and the public 
utilities. I do not see how it is fair for Congress to expect private 
utilities or public utilities to undertake this risk and this cost. 

That is my opinion. I have listened year after year to these argu- 
ments, and I think if we are honest with ourselves and honest with 
the American people, we will admit that a substantial risk is involved 
which no manager of a large private utility would want to undertake 
on behalf of his stockholders nor a public utility on behalf of the 
citizens who are part of that public body. 

Senator Pasrorr. Will the Senator yield? 

Senator JAcKson. Yes. 

Senator Pastore. There is a school of thought, however, Mr. Mur- 
ray, to the effect that the way to get the job done is not by building 
large scale reactors, but by building small scale prototypes and spend- 
ing more money in research and development. You recognize that 
there is that school of t hought ¢ 

Mr. Murray. Yes, sir. 

Senator Pastore. What is your answer to that / 

Mr. Murray. I tried to give you one answer here by the illustration 
of the pressurized water reactor. We had a pretty good sized pres- 
surized water reactor at Arco. The particular kilowatts is classified. 
But it was in a small range. As I indicated here, you would never 
know whether you could scale that thing up 5, 6, or 7 times until you 
actually tried to do it. In just one trip to Shippingpor t—I was out 
there 2 or 3 weeks ago—it will give you some idea of what is involved 
engineeringwise to scale that Arco plant—it is not the exact thing, 
but the general principles—up 5 or 6 times. It is anew business. We 
do not know what the scaling problems are. So I also indicated here 
that Calder Hall would not be able to make the statements—or the 
United Kingdom would not be able to make the statements they are 
now making—and project programs of 30 or 40 new gas-cooled reactors 
to meet their power requirements, unless they had built something of a 
substantial size. 

Senator Pasrore. Have these discussions ever taken place in the 
Commission ¢ 

Mr. Murray. I think the Commission generally recognizes that 
our program is a program to develop new designs, new types, explore 
avenues that we think are promising. Just in that connection we 
may be exploring too many avenues. You can get to the point that 
each salesman that comes in with a new idea you might say, I think 
that will contribute to the nuclear answer here. You can get. your- 
self in a position that you are backing too many projects. I am not 
raising that question here at this moment, but I am trying to divide 
our thinking into two phases here. One is what we can do today and 
what we are fairly sure we can do, and get on with that phase of it, 
and see where this power situation leads. 

Senator Pastore. I repeat again, I do hope that the other members 
of the Commission will attack ‘specifically the proposals made by Mr. 
Murray in order to disabuse me of some ssleacious ideas if I am 
mistaken in agreeing with Mr. Murray. 

Representative Price. Mr. Chairman, I want to say that I concur 
almost 100 percent in the statement Mr. Murray has made here this 
afternoon. I want to compliment him on the statement. It is a most 
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refreshing statement from a member of the Commission. It reflects 
in many instances my own views on this subject. Particularly one 
paragraph reflects my view. There has been much said this afternoon 
about progress made in the reactor-development program and other 
fields of atomic energy. We all recognize that some progress has been 
made. I do not think we should concern ourselves so much about the 
progress that has been made, but the rate of progress. I think that is 
the significant thing. I think the danger involved in the Commission 
yielding the primary responsibility for the power-reactor program to 
private industry is that we may fall behind in the development of a 
reactor for the generation of electrical energy. I subscribe 100 percent 
to Mr. Murray’s general statement, and I subscribe 1,000 percent to 
this one paragraph on page 3 in which Mr. Murray stated: 

It is this urgent need for industrial nuclear power that has caused me repeatedly 
to insist that our program for power-reactor development be accelerated. This 
urgent need is likewise the basis for the warning that I have repeatedly given 
against the Government’s prematurely yielding its primary responsibilities in the 
power-reactor field to private industry. 

I certainly subscribe most wholeheartedly to that position on the 
part of Mr. Murray. It is important for the United States to lead the 
world in development of electrical energy through nuclear power or 
isitnot? If it is, 1 think we should be doing more about it. 

The CuarrmMan. Senator Dworshak. 

Senator Dworsnak. I have just one question, Mr. Murray. In your 
statement you stressed the vital need of accelerating the devolpment of 
nuclear power, and then you said, “Our first consideration in weighing 
the issues of industrial atomic power should be the national interest.” 
Continuing you say, “And by a realistic appraisal, I mean one that 
takes adequate account of the threat posed by nuclear weapons, the 
potentialities inherent in atomic power and the promises we have made 
to nations abroad.” 

Can you be specific in telling us what you mean by promises which 
have been made to nations abroad ? 

Mr. Murray. I think maybe if I were rewriting that I might put a 
different word in for “promises.” I might change that, Senator, to 
indications of what foreign nations might expect from us. I have no 
information to substantiate that we made any very definite promises 
except as the President has indicated that are now in a position to 
supply fuel for reactors when they are developed and carried forward. 
I think, however, you get that by osmosis, throueh newspapers and 
everything, that the friendly people abroad are looking to us. I know 
I personally have not made any promises but I would like to make 
some. 

Senator DworsHak. Certainly T can agree with you that we should 
be fully alerted to the need of making the necessary progress to take 
care of our national interests.. But T question whether the Govern- 
ment or the Congress has any responsibility to provide atomic energy 
for nations abroad. JT think that we can well rationalize and justify 
greater progress here in the development of nuclear energy, but cer- 
tainly not because we have any farflung responsibilities to take care 
of foreign countries in this regard. 

Mr. Murray. Maybe you might, with one exception, go along with 
this. In 1954, I took a little different view of that in regard to Japan. 
I thought that was the first nation that was seared with the atomic 
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bomb, and so on, and I thought that would have been a Christian ges- 
ture and aright thing todo. The need for power in Japan was urgent. 
I would have been heartily in favor of building that reactor with our 
funds and resources and getting something underway in Japan at 
that time. 

Senator Dworsnax. I do not know very much about the details of 
the atoms-for-peace program, but I do not know why that should be 
regulated or governed by these demands abroad. I do agree with you 
that there is a reasonable question whether we are accelerating this 
program at home. I had in mind asking the question that Senator 
Jackson did concerning the profit motive which acuates private indus- 
try to a large extent. So long as the cost of atomic power is far in 
excess of conventional power, then I wonder whether we are justified 
in placing any great reliance upon the cooperation which we might 
expect from private industry. You realize that, too, do you not? 

Mr. Murray. Yes. 

Senator Dworsuax. In this viewpoint that you presented to the 
committee ? 

Mr. Murray. I do, Senator. 

Senator Dworsnak. That the element of private power is involved 
to a great extent. 

Mr. Murray. Absolutely ; yes. 

The Cramman. Mr. Cole. 

Representative Coir. T have only one question, Mr. Chairman. In 
listening to Mr. Murray’s statement, and the discussion which it has 
invited, it appears that in his view, and in the view of many others, 
one of the large stumbling blocks in the road toward accomplishing 
Mr. Murray’s recommendations is the public versus private power 
controversy. Private capital entertains grave apprehensions in that 
regard, as many of those who oppose the program of Mr. Murray 
entertain the same apprehensions. If public versus private power 
is a factor for deterring the accomplishment of Mr. Murray’s objec- 
tive, I wonder what his viewpoint is with respect to eliminating the 
preference clause of the act with respect to these reactors he now 
recommends be inaugurated and constructed by the Government ? 
Whether first that would remove to a large degree this fear and appre- 
hension which I call a roadblock. What would be your recommenda- 
tion in that regard? Task that since he has said that in his view it is 
a controversy, that issue should not be involved in the program. 

Mr. Murray. Mr. Cole, I think the figures between the generation 
of power by public groups in this country and private groups is about 
In the relationship of 80 percent to 20 percent. You might well con- 
sider handling a large reactor program, if you decided that it should 
not be placed at our production sites—that was just one method of 
doing the job—you might find a formula that would satisfy both sides 
of this issue. 
Representative Corr. Can you suggest what that formula would 
be which would satisfy both sides? 

Mr. Murray. I used this 80-20 percent division. 

Representative Corr. Then if I understand you suggest as a pos- 
sible formula the allocation of whatever power these big reactors 
might generate to have 20 percent available for preference require- 
ments, and the balance to the highest bidder. 
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Mr. Murray. I do not know how you would work it out, I just 
do not want to suggest here anything in the form of legislation until 
everybody has had a good chance to think it out. You might possibly 
come to some kind of a formula that might make sense. The Con- 
sumers Power project—we have not entered into final contracts with 
them—is an indication that we have no hesitancy to back a public 
power group. They came in and they wanted to have a sodium 
graphite reactor, and the Commission welcomed their coming in. So 
we handled that situation just that way. 

Representative Coir. Have you been as generous with private pro- 
posals as you are now considering to be with the Consumers group? 

Mr. Murray. I think the law would prevent us from doing it. 

Representative Coir. If it prevents you from doing it on one hand, 
it would prevent you from doing it on the other. 

Mr. Murray. No. The preference clause would not come into play 
there. 

Representative Coir. It does apply to Consumers Power because 
they get it all. 

Mr. Murray. You remember the difficulty we had with the General 
Electric Co. that we had 10,000 or 12,000 kilowatts that we had avail- 
able there that we did not want to dump into the river. The prefer- 
ence clause gave us a great deal of trouble. That has been settled. 
The minute you generate electricity from one of these publicly financed 
reactors, the law tells you that you must give preference, as you know, 
Mr. Cole, to public bodies. 

Representative Coir. In order to conclude, if as you say—and I 
agree with you largely that this public versus private is one of the 
big issues which stands in the way—it would seem to me that you and 
the other Commissioners might well give some thought to devising 
a formula which would be fair to both contestants so as to eliminate, 
so far as possible, that issue. 

Mr. Murray. I think we all have it in mind, and maybe we could 
come up with something that would satisfy both sides in order not 
to delay this business of getting on with these initial big reactors. 

The Cuatrman. That is exactly what we have done in the growth 
of this whole industry. The element of research and development 
has been, in this matter, all the way through, both by Government 
and private industry cooperating to the fullest extent. Is that not 
correct, in your opinion ¢ 

Mr. Murray. I think that is correct, Mr. Chairman. 

The Cuamman. Probably that is one of the elements in our whole 
economic life that has contributed more to keep us in the prosperity 
period that we are in today, in my opinion. I do not see why this 
thing cannot be done on the same basis, and not get into this con- 
troversy of public and private power. I do not see the point, because 
we have operated precisely like that in bringing us to the point of all 
this development that we see here today. 

Senator Gore. I want to revert to the statement of Senator Dwor- 
shak. Whether we agree or do not agree fully with the national policy 
of atoms for peace—and I happen to agree with it 

Mr. Murray. I do, too. 

Senator Gore. It is a national policy of high priority. Perhaps 
President Eisenhower has taken no act and made no statement during 
his administration which has met with such worldwide acclaim and 
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national acclaim as his atoms for peace speech to which Senator 
Pastore has already referred. But we are left presently with a 
national policy of high priority, but no Government program to im- 
plement it, and give it effect and me: ining. 

Mr. Murray. I: agree with that. 

Senator Gore. You have not criticized private industry and private 
enterprise in your statement. 

Mr. Murray. I hope not. I have been trying to do my best to get 
on the side of private industry because I have been there all my life. 
At my age, it is going to be pretty hard to get me over on the other 
side. 

Senator Gore. I am sorry that I have not been there to the extent 
and as profitably as you have, but I challenge anyone to find anywhere 
in this long fight where I have criticized private enterprise for being 
slow in entering this risky field. 

Mr. Murray. I have never heard you say so. 

Senator Gore. I think private American companies are but pru- 
dent in being cautious in building large-scale reactors. After all, 
the profit motive is activated by ‘Teasonable expectation of profits. 
The Shippingport power is going to cost what ? 

Mr. Murray. I said ‘it would take a bold man to predict what that 
power is going to cost. I would rather refer it to Dr. Davis. 

Mr. Davis. We have not made any new estimate since we got the 
changed cost of the project. 

Senator Gore. What was your old estimate ? 

Mr. Davis. For the first core it was about 50 mills. 

Senator Gore. And now you have a greatly increased estimated 
cost. How could any private concern, Mr. Murray, as one eminent 
in the field, generate electricity at a cost of 50 mills or 75 mills and 
make money selling it at 8 mills? How would that activate the profit 
motive ? 

Mr. Murray. * think the question answers itself. 

Senator Gore. I do, too. Here we have a national policy but no 
means of implementing it except a sole dependence upon the _ 
motive in a field where profits are nowhere in immediate prospect. 

Mr. Murray. I think that is correct. 

Senator Gorr. I have just one other question and then I will not 
take the committee’s time further. 

I have become increasingly concerned with the dangers of radiation 

-adioactive fallout and radioactive waste from a vast development of 
reactors. Were I considering the problem of reactors alone from the 
standpoint of the United States, I would not be greatly disturbed, 
because we do have lots of coal, oil, and gas. I would think we should 
proceed with development. But I would not feel it is as pressing 
as it is were it not for the developments coming in other countries. I 
think it is to the interest of the United States to develop large scale 
reactors in order, for one thing, to develop safe ways of generating 
electricity by atomic energy. Apparently Europe is not going to wait 
for the United States to develop safe ways in which to do it. Ap- 
parently Japan is not. In fact, the C hairman of the Atomic Energy 
Commission over there told me quite frankly that they could not wait 
5 years for the United States to complete its so-called experiment, 
research, and development program. 
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Am I disturbed unduly about that, or would it be to the interest of 
the humanity of the world as well as to the United States to develop 
safe ways in which to generate atomic power and thus make that avail- 
able to the humanity of the world? 

Mr. Murray. I would not go as far as that, that you would have to 
build large scale reactors in order to get these answers how you will 
handle radioactive waste. I am firmly convinced that problem will 
be solved. We are making great progress in that direction. I do 
not anticipate any radiation problems—I was going to say whatever— 
but there will be some from these spent fuel elements and the effluents 
going into our various rivers and contaminating that. I believe we 
will handle that situation, and we have the ability to do it. 

Senator Gore. Mr. Murray, what about the possibility, remote or 
less remote, of a reactor going wild and erupting from its shell? 
What is the danger to the people in that area? 

Mr. Murray. That is the risk you would take. Some reactors are 
more hazardous than others. 

Senator Gore. Is it not a risk? 

Mr. Murray. There is a risk there, but that word “calculated” risk 
is a risk that I think we should take. 

Senator Gorn. I was told only a few days ago by people whose 
opinion I respect that a rupture of a large scale civilian reactor would 
be equal in calamity to a major event of a major war such as the 
obliteration of Munich. 

Mr. Murray. I do not know what that particular person is referring 
to, but I do not believe so. 

The CHamrMAn. I might say that the committee intends to go into 
that thoroughly. 

Senator Gore. That is fine. I was wondering if this should not be 
one more reason why the United States should proceed with the de- 
velopment of reactors to provide the maximum safety in this regard. 

Mr. Murray. There is no doubt about it. Every reactor you build 
will help you and give you better and new answers to the safety 
problem. 

Senator Gore. Thank you, Mr. Chairman. I wish to congratulate 
you upon a very lucid and fine statement. 

Mr. Murray. Thank you very much, Senator. 

Representative Hoxirrecp. Mr. Murray, I had one reservation on 
your presentation, and I would like to explore it because this is the 
first time it has been called to my attention, although no doubt the 
staff has been informed of it. There are 2 places in your presenta- 
tion, on page 8 and page 14, where you referred to the Commission 
constructing the reactor portion of the plant for the Consumers Public 
Power District in Nebraska. The question I would like to ask you 
is this: Under what conditions under the present law could you build 
a reactor for the Nebraska Public Power people? 

Mr. Murray. Could I ask Dr. Davis to tell you how that is going 
to work out? I do not want to make a mistake in the detail. We 
have some plan worked out that will be all right under the present 
law. 

Representative Hotirretp. Would it be the same as the Shipping- 
port formula ? 
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Mr. Murray. I think practically. 

Mr. Fiexps. It is very close to that formula. 

Mr. Murray. It is very close to the Shippingport formula. 

Representative HottrreLp. Would that involve the Government own- 
ing the reactor ¢ 

Mr. Murray. Yes, sir. 

Representative Hoxtrrerp. Would it involve a participation in the 
reactor cost the same as the Duquesne Light & Power, I think, partici- 
pated ¢ 

Mr. Frexps. The actual arrangements in this respect are still under 
negotiation. 

Mr. Murray. Duquesne contributed $5 million. 

Mr. Frevps. It will not come out exactly the same. 

Representative Hoxtrietp. I was not concerned with the specific 
amount as I was the general formula under which you are working. 

This is a point where I want to sound a note of warning. I have 
taken the position that Mr. Murray has taken, that this thing can 
be worked out without this public versus private power fight. I w would 
say if you start taking away from private industry any of their 
prerogatives or their statutory benefits, or if you start taking away 
from public bodies their st: atutory benefits—in this case I am speaking 
of the preference clause—right away you are going to precipitate 
this fight. This is one of the things that I would like to stay away 
from. I recognize the fact that if you do furnish the public power 
group in Nebraska on very much the same formula as you are fur- 
nishing the Duquesne people thermal kilowatts, or the equivalent, that 
you would have a parallel situation and a situation with a precedent. 
But I would much prefer to see the development go along the lines 
that Mr. Murray has outlined, which is the development of these large- 
scale Government-funded reactors on Government installations where 
we are now using a great deal of energy, and thereby release both 
public power, which is being served, such as in the Tennessee Valley, 
and the private furnished by EEI and OVEC to the civilian com- 
munities around. As I understand, there is a need for it in those 
communities. I think you should proceed with real care in this public 
power problem here in Nebraska. You are liable to precipitate this 
fight there again. We saw the fight on the West Milton power. It 
was an insignificant amount of power. Yet the feeling came up 
on that. 

Another reason why I favor Mr. Murray’s original formula here of 
building reactors on Government atomic energy sites would be that 
the maximum benefit to be obtained out of operating these large 
reactors might involve intermittent use, changing of cores, or intro- 
duction of improvements, during a time when power would have to be 
supplied from another source. If you did not have the right to have 
these interruptions of power in the large reactors, I think - you might 
face a lessening of the Government’s benefits from an experimental 
reactor of a we size. 

Mr. Murray. I do not think you could dare take a chance placing 
any of these very large 100,000 or 200,000 kilowatts except on some 
large system that could absorb it while it was shut down for a period, 
until you knew you could get firm power. 
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Representative Houir1eLp. This is why I view with some degree of 
concern the proposal here to build a supply source for the Consumers 
Public Power District. Because if they are depending on that source 
to be a firm and continuous source, you are going to deny the Govern- 
ment the benefit of an interruption in their own reactor. The public 
obligation to serve these people might be then to the point you might 
lose some of the benefit which the Government might get out of an 
experimental large type reactor. 

Mr. Murray. I do not know what proportion that 40,000 or so kilo- 
watts is in relation to their total load. 

Representative Hoxirrevp. I do not, either. 

Mr. Murray. And their ability to buy fringe power from other 
places. I think they recognize that it will be maybe some years after 
we get going that they can really depend on this 40,000 kilowatts. 

Representative Hottrrerp. In the case of the Duquesne thermal 
units, you are in a position there where you can interrupt the Govern- 
ment operation of the reactor, and there are other lines that can take 
over. 

Mr. Murray. Ours is such a very small proportion of their overall 
load that I cannot see it would make very much difference. 

Representative Hoxirtetp. If we are going to keep out of this public 
versus private power fight which I think we all want to keep out of 
in the interest of getting a job done and building efficient reactors, 
I think some of these prospects ought to be thought of pretty care- 
fully before we jump into it, and then use it as a precedent for some- 
thing else. 

The Cuamman. Mr. Price. 

Representative Price. Mr. Chairman, earlier in the day during the 
colloquy between the Senator from Tennessee, Mr. Gore, and the Chair- 
man of the Commission, Mr. Strauss, there may have been some in- 
ference left to the effect that perhaps Congress had delayed considera- 
tion of the indemnity legislation which is considered to be so important 
in the industrial participation program. I would like to insert, with 
unanimous consent, at this point some pertinent information, giving 
a chronological histor ‘y of the indemnity legislation, particularly : as far 
as this committee is concerned. 

On January 26, 1956, I addressed a letter to the Commission request- 
ing that a study be made of the feasibility of providing some sort of 
indemnity program for the private participants in this program. I 
would like for that letter to be inserted in the record. 

In this letter I said that I would greatly appreciate hearing as to 
what the current status of the indemnity problem was, and if possible, 
what the Commission felt the ultimate solution might be. 

I did not receive a reply to that letter for about 30 days. As a 
matter of fact, I received the reply on February 24, 1956. 

The substance of the Commission’s position at that time was that 
it was continuing to give careful consideration to the problem, but had 
not yet reached a decision whether Government insurance will be 
needed. 

I would like for the Commission’s letter to be included in the record 
at this point. 

The CuarrmMan. Without objection, the letters will be inserted in 
the record at this point. 
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(The information referred to follows :) 


CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 


January 26, 1956. 
Mr. Lewis L. STrRavuss, 


Chairman, Atomic Energy Commission, Washington, D.C. 


DeaR Mr. SrrAuss: During recent months I have received expressions of 
concern from the management of some of the power-generating companies that 
the early advent of the use of nuclear energy to generate electric power on a 
large scale is being seriously delayed by the inability to obtain adequate and 
reasonably priced insurance against the industrial hazards of such a plant. 

It has been noted that in recent days a group of underwriters have joined 
together and offered to write insurance up to a limit of $50 million. I am also 
aware that the Commission has an advisory group studying this very problem. 

I would greatly appreciate hearing from you as to what the current status of 
this problem is and to the extent possible what the Commission feels the ultimate 
solution might be. 

I recognize that this subject may be one which will be thoroughly discussed 
in the coming months in great detail, but for my purpose at the moment a short 
report would be satisfactory. 

Sincerely yours, 
MELVIN PRICE, 
Chairman, Research and Development Subcommittee. 





UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., February 24, 1956. 
Hon. MELVIN PrIcE, 
Chairman, Research and Development Subcommittee, 
Joint Committee on Atomic Energy, 
Congress of the United States. 

DeAR Mr. Price: This is in reply to your letter of January 26, 1956, requesting 
information on the current status of the problem of insuring private atomic 
energy facilities. 

The group of insurance executives which has been studying this problem 
indicated in a report submitted in June, as you will recall, that most of the 
types of insurance required for such facilities could apparently be provided by 
the insurance industry. The report stated, however, that the most difficult 
problem was that of provision of adequate amounts of third-party liability insur- 
ance. The Commission requested comments from prospective owners and build- 
ers of reactors with respect to the group’s conclusions. The general view 
expressed in the comments received was that while it was probable that adequate 
insurance would be available for other types of risks, assurance was lacking 
that adequate third-party liability coverage would be provided. There have 
been numerous other expressions of opinions by prospective builders and owners 
of atomic energy facilities that the private insurance industry would not be 
able to provide adequate amounts of this type of coverage. 

The insurance industry has recently initiated organization of syndicates to 
underwrite insurance on atomic energy installations. They expect that $60 
million will be available for public liability coverage per project and that the 
available coverage on the plant and equipment in atomic energy installations 
will be $50 million per project. 

The insurance executives group has stated that it is not its function to 
recommend for or against Government coverage of atomic energy risks above 
the amounts their industry will write. This group has also indicated that the 
premium rates for insurance on atomic energy facilities will have to be de- 
veloped on a case by case basis. They estimate that it will take several months 
to complete organization of the syndicates, develop forms, and be prepared to 
make commitments for insurance. 

The estimated amounts of liability coverage to be provided are more than 
double those known to be heretofore available. In spite of this, there are indi- 
cations that these amounts will not be deemed adequate for power reactor instal- 
lations by a large proportion of the atomic energy industry. Some organizations 
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have stated that it will be necessary to have protection available equal to their 
total corporate assets. 

The only experience available indicates that the probability of reactor acci- 
dents involving extensive radiation damage is extremely remote. There were 
no accidents in the United States involving radiation injury sufficient to cause 
lost time of personnel during 607,000 reactor operating hours and nearly 18 mil- 
lion man-hours of exposure in reactor plants from 1943 through 1954. The 
safety record in the United Kingdom is similarly favorable. 

The Commission is continuing to give careful consideration to the problem, 
but has not yet reached a decision whether Government insurance will be needed. 

The testimony presented by the Commission to the Joint Committee on Atomic 
Energy at the recent hearings on the development of the atomic energy indus- 
try covers this subject in some detail. 

Sincerely, 
W. F. Lipsy 
(For the Chairman.) 

Representative Price. Subsequently, on the basis of a bill I pro- 
posed in the House, H. R. 9701, on March 1, 1956, the chairman of the 
committee at that time, Senator Anderson, from New Mexico, decided 
that the Joint Committee sponsor a seminar on the indemnity subject. 
That was the first time anyone had moved to bring this matter of 
indemnity to a head. Subsequently we had further hearings on the 
bills that were introduced on the subject of indemnity. It is tr ue that 
on February 20 the Commission gave a sort of official expression to 
the committee that it was favorably inclined toward an indemnity 
program, but it did not state any definite plan. It did state cate- 
gorical ly at that time that it was not yet ready to submit a proposal to 
Congress on the subject. 

It was not until the first day of the hearings on H. R. 9701, and 
jointly on a bill which later was submitted, I think on M: rch 7 i, by 
the gentleman from New York, Mr. Cole—I think those hearings 
began on May 15, 1956, just a little over 2 months before the adjourn- 
ment of the last session of the 84th Congress—that the Commission 
came forward with its first proposed legisl: ative recommendation. 

Subsequently, on May 16, Mr. Cole introduced the Commission bill 
inthe House. The hearings of the congressional committee continued, 
and on June 29 the committee reported in the House H. R. 12050, 
and Senator Anderson reported a companion bill in the Senate. 

I draw attention to the fact that by the time all these processes 
were carried out it was June 29, approximately 4 weeks before the 
adjournment of the last session of the 84th Congress. It would have 
been nothing short of a miracle if w ; were to be expected to have any 
amount of luck in securing approval before adjournment. 

The Cuamman. I might state to the gentleman from Illinois, and 
for the public and press, that it is the thinking of the chairman that 
soon after we complete these hearings we will take this measure up. 

Are there any other questions? If not, Mr. Murray, thank you 
very much. 

Mr. Murray. Thank you, Mr. Chairman. 

The CHarrmMan. Tomorrow we will hear witnesses from industry. 
We will meet in this same room at 10 o’clock. The Commission, under 
the present agreement, will appear Monday morning, February 25. 

As I stated at the beginning of the hearing, we will insert the 
detailed statements of the Commission at this point. 

The committee is adjourned until tomorrow morning at 10 o'clock. 
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( The detailed statements referred to on p. 5 follow :) 
UNITED STaAtTeEs Atomic ENERGY COMMISSION 


Fresruary 1957. 
Material Prepared for Hearings by the Congressional Joint Committee on Atomic 
Energy Held Pursuant to Section 202, Atomic Energy Act of 1954 


II. lsoropes——-First PEACEFUL DIviIpEND From UNITED States Atomic INVESTMENT 


Radivisotopes have proven to be one of the most important peaceful uses of 
atomic energy, other than peace itself. September of last year marked a full 
decade of radioisotope distribution. From the beginning, no classification re- 
strictions have attended the use of the range of isotopes of atomic weight cor- 
responding to lithium through bismuth. The applications of radioisotopes now 
have become an everyday part of America’s industrial life, and there are good 
reasons to believe that they have attracted perhaps less attention than they 
really deserve. 

In 1953 it was estimated that radioisotopes were saving American industry 
about $100 million per year. This figure, admittedly, was based on fragmentary 
evidence compiled by members of the Commission staff. In the hearings before 
your committee last year, pursuant to section 202, the basis for these savings 
was explained in somewhat greater detail and the prediction was made that 
they might reach 10 times their present value within the next decade. A more 
careful spotcheck this year, based on interviews with some of the many in- 
dustries using radioisotopes, indicates that the savings now lie between 295 
and 485 million dollars per year with a probable value of over one-third of a 
billion dollars per year. 

There is ample reason to believe that this value of one-third of a billion dollars 
per year will itself continue to grow. First, the known applications of radioiso- 
topes techniques have by no means saturated the market. It is estimated, for 
example, that the market for radioisotope thickness gages is less than 10 percent 
saturated. Such installations on the average, have been found to pay off the 
initial investment in less than a year—generally within a few months. Sec- 
ondly, the application of low-level radioisotope tracer techniques to process 
control is just emerging from the experimental stage. On bulk products, such 
as petroleum, sorting of shale from coal, etc., a net saving of a penny or two 
per ton of the product could, if fully exploited, rapidly mount to several mil- 
lions of dollars per year. 

In arriving at these estimated cost savings, which will be discussed in more 
detail below, the cooperation of many American manufacturers was received. 
While there was an understandable reluctance to reveal company trade secrets, 
they were for the most part generous in furnishing specific information to the 
Commission regarding cost savings in certain applications. Some of the 
reluctance to furnish detailed information stemmed from not wishing to inform 
competitors of the degree of success attained in the application of radioisotopes. 
It is therefore possible to present data on these subjects only in the broad terms 
of totals or averages, with a few specific examples which can be utilized without 
jeopardizing the company data frequently reveaied to our surveyors in confidence. 
Licensed industrial users 

At the end of December 1956, 3,663 United States organizations had been 
issued licenses to possess and use byproduct radioisotopes. Of these 1,493 were 
industrial organizations. The industrial users increased by 141 during the past 
year alone. A large number of users are not tabulated since they obtained radio- 
isotopes under the Commission’s general license for small quantities. Those 
holding specific licenses fall into the following categories: 


Hospitals and private practicing physicians__-_ nelle sie - 1,533 
Industrial organizations__ aclbtan diac. ote $42 oSbHt oi De. ae 
Colhewes and tbivereitieeiiia. suit we Leeea siok tasty Lite 248 
Federal and State laboratories_____- ices Reais po 62 
Foundations and institutes________ ; eR s ed a Ss lice OSA 282 
Cimer) Sole: Loses Bus@ Pei dasbiad SS Je 45 


Total: a: ahaa a a : ‘ __ 3, 663 
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Survey of industrial uses and savings 

In the survey of selected firms to obtain information for use in estimating the 
eontribution of radioisotope utilization to the national economy previously 
mentioned, approximately 40 firms were visited, and information from more than 
100 other radioisotopes users also was utilized in the study. 

Probable low and probable high cost savings were estimated for a number of 
industrial applications of radioisotopes. Total savings to industrial firms in 
this country, as of December 1956, were estimated at a probable low of $295 mil- 
lion, and a probable high of $485 million. The average of these two figures is 
$390 million—more than a third of a billion dollars. 

The table below gives a detailed itemization of estimated rate of savings from 
isotopes. It is clear that industry alone probably is saving in excess of one- 
third billion dollars annually. 





Estimated rate of industrial savings 


Annual savings in millions 
of dollars, December 1956 


| Probable Probable 









low high 
Cigarette density gages (approximately 2,235 licemsed)__......-...-----.----- | 35.1 | 58. 6 
Metal thickness gages (approximately 185 licensed) .___- ee oe 18.5 27.8 
Rubber and tire fabric thickness gages (approximately 120 licensed)__.____--_| 7.9 | 20.0 
Plastic and adhesive thickness gages (approximately 108 licensed)._______- -| 1.6 4.9 
Paper and allied products thickness gages (approximately 299 licensed) _ - _-_. 18.6 20.0 
Other thickness gages (approximately 130 licensed). __...-._- -| 2.0 | 5.9 
Gages such as liquid level, moisture, H-C ratio, snow, etc. (approxim: ately | 
py ED ok et oa eds oe kd. SAM cdebicbanadédcdteccde elit 1.8 | 5.4 
Radiographic testing (approximately 590 licensed) - a is Ch eee ad sine 26.0 58. 5 
I i Ba cc nctvgdwtcnosacehneendededengner ce i eek canal 16.0 | 24.0 
Ce iemetuneuan ee eee a 120.0 | 180. 0 
ND ED PU see. Sorel ot kh eso ck odes ce ledésatsdeawstiedcnnces wadsee | 5 | 7 
BU NN ni ee 8 i a Lec SedkuennsdN Sees dee dcs wena caes | 5.3 | 10. 1 
Other applied industrial tracing. .------- mihiede hikes ah a cine atlas eee Tite 12. 5 | 25.0 
Cet a |  puwececeteaopduesancktossdbabens ous .8 | 1.2 
Piston ring and similar wear studies--___-- pd sabeedds dubeide dun eaetok oklhieos we 12.0 | 18. 0 
Corrosion studies _._...............-... at cdee cabhkeccddtolsax segetotalwelin ou 3.0 4.6 
SS a ee shee e atone cae 12.0 | 18.0 
SUNN nc ee ce lenacceunec Se anes en ett ohne 1,7} 2.7 
piieesensons Gecustrial emppllontiona. «<< 6. occ ccc dcc ccc cc cc cece cence 5 8 
oe ald oemibel 295. 8 486. 2 
Ce a ON i eh aia Sool | 1 


In addition to the above estimates of direct savings, there is another area of 
cost savings to which the use of radioisotopes undoubtedly contributes although 
their role is more difficult to assay. 

As the uses of radioisotopes increase and they become an accepted part of a 
new manufacturing or fabrication process, it becomes more difficult to identify 
savings attributable only to the use of radioisotopes. For example, in the sub- 
marine Nautilus many of the major welds were checked by means of cobalt 60. 
It is difficult to say to what extent construction of the Nautilus might or might 
not have been held up had recourse been necessary to slower and less satisfactory 
X-ray procedures. Further, if failure of some weld had resulted in loss or in- 
capacitation of the submarine it is difficult to say what fraction of the total cost 
of the submarine might have been “saved” had a radioisotope inspection tech- 
nique been used. 

The field of preventive maintenance also offers many examples. Radioisotopes 
are widely used in reflection-type beta or gamma gages to determine the rate of 
internal corrosion of pressure vessels such as heat exchangers and catalytic 
crackers. Periodic measurements, made without interfering with the process, 
show when the wall of the pressure vessel has become so thin that it may not 
withstand the required working pressure. The vessel can then be replaced on 
a maintenance basis rather than as part of a rehabilitation of the whole plant 
following a fire or explosion. 

It is difficult to set any value on such “savings,” but suffice it to say that such 
techniques are now becoming an accepted part of industrial processes, and many 
manufacturers would be inconvenienced were their use suddenly taken away. 
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Major types of industrial uses 


As the table shows, today’s major industrial applications of radioisotopes in- 
clude industrial research, thickness and density gaging, industrial radiography, 
and applied industrial tracing. These general fields include hundreds of specific 
applications. A few typical ones are discussed below. 

Industrial research.—Radioactive tracing has been made an invaluable contri- 
bution to industrial research in many fields. Cost savings and other financial 
benefits from this research technique include savings in time through ability 
to perform research more rapidly, savings in materials—made possible by tracer 
research, and development of new or improved products. 

One of the most common research applications of radioisotopes is in studies 
of wear of various materials and parts. Virtually all motor research labora- 
tories have adopted this method for studying wear of piston rings and other 
moving parts. One research company official, interviewed in the Commission’s 
survey, estimated that through radioisotope techniques piston ring wear studies 
could be conducted at a cost only one-fiftieth of that of previous techniques. 

A variation of this technique is in the study of wear of machine tools. Not 
only is the radioisotopes technique more precise, but also it provides data in a 
few weeks which would take a year to obtain through older methods. Other 
important research applications include corrosion studies, tracing of chemical 
applications, surface chemistry, and testing efficiency of washing machines 
and detergents. 

Gaging.—More than 3,375 gages of various types have been licensed. Thick- 
ness gages are used in the production of paper, rubber, tire fabric, plastics and 
other manufacturing operations where continuous, nondestructive gaging of 
thickness is desirable. These gages have improved the uniformity of products, 
have speeded plant operations, and have reduced wastage of materials. Com- 
pany officials estimated that gages generally produce savings equal to their pur- 
chase price in a year or less. 

Density gages have come into common use in the cigarette manufacturing 
industry, with more than 2,000 licensed. Through improved uniformity of the 
product, they have made tobacco savings possible—probably up to 3 percent as 
compared with former manufacturing costs for the industry as a whole. Other 
types of gaging include measurement of liquid levels (as in the measurement 
of molten steel in a furnace), moisture content, and hydrogen to carbon ratio 
(as in preparation of petroleum products). 

Industrial radiography.—About 500 organizations are using radioisotopes for 
radiographic testing. Because they are considerably less bulky than X-ray 
equipment, radioisotope sources can be used in many places where industrial 
X-rays of welds and castings would be impossible. Capital investment for 
equipment is less, and labor savings are possible. Several firms estimated that 
radiosotope radiography may be accomplished for one-eighth to one-tenth the 
cost of X-ray radiography. 

Applied industrial tracing.—The tracing technique has been applied not only 
to industrial research, but also to monitoring a variety of industrial processes. 
Probably the most important applications of tracing techniques have been in 
the petroleum industry. 

fadioisotopes have proved to be an important aid in oil well stimulation. 
One such application involves the use of acid in bore holes to dissolve sandstone 
blocking the flow of oil into the hole. Before radioisotopes came into use, it 
was difficult to determine whether the acid was being placed at the desired 
depth. Labeling the acid with a radioisotope makes it relatively easy to deter- 
mine where it is being placed. This and a dozen other techniques are saving oil 
companies from $120 to $180 million a year, according to the survey. 

Radioisotopes are also being used to monitor the flow of oil through pipelines, 
and to trace the circulation of catalyst in catalytic cracking plants. Radiation 
sources also have proved to be a valuable aid in locating oil-bearing strata. Alto- 
gether, it is estimated that the petroleum industry is saving from $140 to $215 
million annually through the use of radioisotopes. 

As the above discussion indicates, radioisotopes already are being used 
routinely in some segments of industry, with material benefits in cost Savings 
and improved products. There is no question that industrial applications will 
continue to increase, particularly in process control. 


Outstanding new uses developed by or for industry 


Besides industrial uses already developed and applied, as described above, 
new applications are emerging. Activities of private industry during the past 
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10 years in the use of radioisotopes in research, development, and process con- 
trol have provided the foundation for their further utilization as commercial 
seale sources of radiation in the food, drug, chemical and other industries. 
Practical application of million-curie radiation sources in these industries is 
about to be realized. Several firms already have expressed research interest 
in utilizing such radiation sources for food preservation, sterilization of drugs 
and medical supplies, and initiation of chemical reactions. 

Direct benefits to the public in terms of the availability of consumer products 
which employ small quantities of radioisotopes can now be envisaged. Several 
such products already have been marketed by private industry. These include 
a photographic light meter and an air ionization device. Private firms cur- 
rently are considering other household items in which radioisotopes might 
advantageously be employed, such as luminous light switches and luminous 
markers for automobiles. Safeguards to public health and safety present unique 
problems requiring particularly critical evaluation to assure that their use is 
not harmful. 

Other novel industrial uses of radioisotopes currently under study, while not 
having such widespread implications, nevertheless are of significance. Such 
uses include studies of the mechanism of penetration of detergents through 
skin, factors affecting the depletion of additives in diesel engine operation, radia- 
tion effects on the process of combustion, and on fat absorption during the deep 
frying of bakery products. 


Radioisotopes in medical research and therapy 


The American people, the medical profession, and the Commission wil! not try 
to place a dollar value on extension of the life span or surcease from suffering. 
Accomplishments such as these are valued in the coin of human dignity and 
happiness. However, there is an economic gain from the healing power of the 
isotopes, as from that of all the substances and skills applied in medicine. 

It is estimated by one reputable medical authority that approximately 800,000 
persons per year are now being diagnosed and/or treated with radioisotopes. 
Another authority places this figure somewhat higher—between 900,000 and 
1 million patients per year. As remarked above, it is more difficult to point to 
a medical patient and to associate with him a “dollar saving” than it is to 
obtain comparable figures for industry by looking at cost and production charts. 
Nevertheless, if, for example, a leukemia patient can be given another 3 years 
of life expectancy through the use of radioisotopes and continues to remain a 
productive, though not fully active member of our society, some fraction of his 
added productivity. from the point of view of an economist, might be credited 
to the national well-being. 

The cost of removal of the thyroid gland by surgical means varies widely, of 
course, but a rough estimate by one of the leading hospitals in the United States 
indicates the use of radioiodine appears to lower the cost of treatment for average 
eases by about $100, representing for the most part a net savings in out-of-pocket 
expenses because of a shorter stay in the hospital. In severe cases the reverse 
may be true. Radioiodine, however, is not necessarily the treatment of choice, 
the decision of radiotherapy versus surgery being that of the physician. How- 
ever, with many thousands of thyroidectomies being performed in the United 
States annually, there appear to be possibilities for significant savings to the 
persons affected. 

There is in some places a trend toward using cobalt 60 in preference to X-rays. 
We have recently learned of one large university medical center which is currently 
giving 900 to 1,000 treatments a month with its cobalt 60 unit, as compared with 
some 300 treatments a month with conventional high-voltage X-rays. 

There are many other applications of radioisotopes including neutron-beam 
therapy which is still in its experimental infancy and which appears to show 
considerable promise. No estimate of therapeutic or financial benefits could be 
made at this time. 

If radioisotopes can successfully be used in the field of geriatrics, the studying 
of the aging process in humans, one can foresee almost incalculable savings to 
our national economy. 

The results of such calculations lead to the conclusion that the patients them- 
selves generally have but little direct cash benefits from the applications of radio- 
isotopes to medicine. ‘There are, however, many persons who would not be alive 
today and making a productive contribution to the Nation’s economy, and society 
and their families were it not for the magic of radioisotopes. 
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Radioisotopes in agriculture 

Last year an estimate was made that the potential savings of radioisotopes 
in the field of agriculture might reach some $210 million per year. There is no 
reason to doubt the order of magnitude of these figures. The eradication of 
the screwworm fly from one of the small Caribbean islands through the use of 
cobalt 60 and at a cost of about $100,000 has shown it is possible to eliminate 
this pest almost completely. To perform the same task in the Southeastern 
United States would require an estimated expenditure of approximately $3 
million to $8 million with an estimated potential saving of $15 million to $20 
million per year. Similarly, fertilization experiments using tobacco and corn 
appear to indicate present savings of $100,000 to the State of North Carolina 
alone. One estimate shows a present total national savings from using radio- 
isotopes in fertilizer studies of around $0.5 to $1 million per year, based on 
spot checks. 

While these figures appear small as compared to the earlier data on industrial 
usage, what is needed now to translate potential into probable savings appears 
to be the enormous task of training, education, and demonstration by the farm 
organ‘zations, and State, Federal, and county agricultural experiment stations 
and extension systems. It is not the uses of radioisotopes themselves which 
need be passed on to the farmer—only knowledge as to improvements in farm 
crops and practices translated from the research which utilized isotopes. There 
is every reason to anticipate that when this translation can be accomplished and 
made available to the Nation’s farmers, the estimated potential savings of $210 
million per year can, in a large measure, be realized within the foreseeable 
future. Such savings could be reflected in an improved farm productivity at lower 
unit costs not only in this country but also in other nations. 

Private enterprise in production, processing, and redistribution 

Currently, nearly 100 private firms are engaged in radioisotope processing 
and redistribution as contrasted with 17 in 1951. Several times this number 
provide accessory equipment and services. Participation of private enterprise 
in these activities has characterized the radioisotope program since its be- 
ginning. In response to the rapidly growing industrial demand for radiation 
sources, several firms presently are expanding their radioisotope processing 
facilities very significantly. 

Tracerlab, Inc., for example, shortly will occupy new expanded facilities in 
Waltham, Mass. Abbott Laboratories, in Oak Ridge, Tenn., doubled its plant 
facilities for radioisotope processing. The nuclear systems division of the 
Budd Co, in Philadelphia, Pa., recently completed a hot cell capable of handling 
10,000 curies of cobalt 60. 

For the first time since initiation of the radioisotope distribution program 
in 1946, the economic feasibility of private enterprise participation in radioiso- 
tope production appears imminent. Actual undertakings by private industry in 
this area primarily are dependent upon sufficient further development of the 
radioisotope market to support private radioisotope production reactors. 
Actions taken by Commission to encourage industrial uses of isotopes 

To the extent consistent with the public health and safety, Commission regu- 
lations pertaining to the possession and use of radio isotopes have been revised 
and simplified to facilitate the use of radioisotopes for industrial and other 
purposes. Quantities of radioisotopes which may be possessed under general 
authorization or license have been increased. Provision also has been made for 
distribution by manufacturers of several devices employing radioisotopes with- 
out specifie licensing of their customers. In the case of export of radioisotopes 
With atomic numbers 8 to 88, inclusive, to friendly countries, the previous re- 
quirement for prior Commission approval has been removed. 

To facilitate the licensing procedure for applicants, the application form for 
byproduct material licenses has been extensively revised to reflect more fully 
the information required in current licensing practice. Supplementing this, 
the Commission has expanded its program of prelicensing visits to applicants’ 
facilities. This not only expedites the licensing process, but also provides the 
applicant an opportunity to obtain on-the-spot advice concerning radiation pro- 
tection matters. To provide for the rapidly growing industrial demand for 
radioisotopes, particular attention is being given to probable future require- 
ments and means of meeting them. For example, the Commission has made 
available spent fuel elements from the material testing reactor at Idaho Falls, 
idaho, for use as sources of gama radiation. Similarly, provision has been made 
for production of cobalt 60 at Savannah River at the rate of 200,000 curies per 











82 ATOMIC ENERGY INDUSTRY 


year through December 31, 1957. This material, together with that produced 
in other Commission reactors, will increase the availability of cobalt 60 for 
civilian use in 1957 to a minimum of 300,000 curies. 

The Commission is presently constructing a multicurie fission products pilot 
plant at the Oak Ridge National Laboratory. This facility will help to meet 
the demands during the initial stages of industrial development of the utiliza- 
tion of the long-lived radioactive fission products. It also will serve as a pilot 
plant for future industrial fission product separation plants. Construction 
should be completed in April 1957 and the plant should be ready for full-scale 
production by July 1957. This facility will have a capacity for the separation of 
200,000 curies per year of cesium 137 (30-year half life). In addition, sub- 
stantial quantities of strontium 90 (28-year half life), cerium 144 (275-day half 
life), and technetium 99 (2 million year half life) also will be recovered from 
the same radioactive wastes. Those radioisotopes will be used widely in medi- 
cal research and therapy, physical research, and industry. 

To further aid the growth of industrial radioisotope applications, the Com- 
mission has increased the audio visual aids available to industry on radioisotope 
technology and uses. Commission personnel also continue to participate in 
meetings of national professional and business organizations to disseminate 
information on these subjects. 


Markets for industrial products developed through biological and medical atomic 
research 

New products of agriculture are being developed through the effects of atomic 
radiation on plant varieties. New methods of fertilization of crops and orchards 
are resulting from isotopic tracer research. New types of insecticides and 
fungicides and methods of application are following upon new knowledge of the 
life cycles of crops and livestock pests developed by tracer research. These new 
atomic developments eventually will result in demand for new types of equip- 
ment and materials to be used on the Nation’s 5 million farms or in the hundreds 
of thousands of processing plants handling agricultural products on their way 
to consumers here and abroad. 

Similarly, the new techniques in medical diagnosis and therapy, rapidly devel- 
oping as a result of the use of atomic materials in medical research and practice, 
are creating demands for new types of medical equipment and materials. 

The largest industrial opportunity opened up in the fields of agriculture, biol- 
ogy, and medicine, including radiation safety, is of course in the design, manu- 
facture, and distribution or radiation-detection instruments. 

To round out the picture of the developments in this aspect of the atomic 
energy industry since we last entered testimony under section 202 of the Atomic 
Energy Act, the Commission has compiled a brief résumé of the new-equipment 
requirement in the medical-therapy field and in the general field of radiation- 
detection instruments, The results for the teletherapy and brachytherapy appli- 
cations are discussed below. 

Medical teletherapy.—Cobalt 60 for use in treatment of cancer is produced 
in the United States in the reactors at the Commission’s Savannah River plant 
and in the materials testing reactor in Idaho. The production of cobalt sources 
for teletherapy in North America has increased from 1, at the initiation of pro- 
duction in 1950, to 128 in 1956. Of these 123 sources, 63 were produced in the 
United States, and the remainder in Canada. 

The cost of these sources ranges from $2,000 to $20,000. The cost of the 
machines in which they must be installed for utilization ranges from $20,000 
to $70,000. 

Although it is extremely difficult to estimate world requirements for cobalt 
60 sources, some estimates place them by 1966 in teletherapy alone at 4 million 
curies of 4,000 sources at an average of 1,000 curies per source. One and one- 
half to 2 million curies, or 1,500 to 2,000 average sources, is the prediction for 
the United States. The production of machines to accommodate these sources 
must keep pace with the production of sources. Eventual conversion of all 
conventional medical X-ray machines in the United States to cobalt 60 tele- 
therapy units would require the production of roughly 2 million curies or 2,000 
average sources in the next 5 years. Among the advantages of cobalt 60 tele- 
therapy over X-rays are less reaction of the skin, less discomfort to the patient 
when deep therapy is indicated, the deeper penetration into the body for treat- 
ment of deep-seated lesions. 

Recent developments indicate that cesium 137 may provide almost as good 
therapeutic possibilities as cobalt 60 while at the same time offering real ad- 
vantages in its longer source life and ready availability as a byproduct from 
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fission products of reactors. A high activity cesium 137 source (2,045 curies) 
was made available to the University of Michigan recently to be used in a clinical 
study of the comparative effectiveness of cobalt 60, cesium 137, and conventional 
X-rays in therapy. 

Brachytherapy devices.—Brachytherapy devices employ sources of radiation 
measured in thousandths of a curie instead of thousands of curies. Among the 
devices now in use are guns to inject small “seeds” of radio-elements into a 
tumor; cobalt seeds on nylon thread that can be sewn into breast tumors; cobalt 
60 in combination with corrosion resistant alloys that can be machined into any 
desired shape; needles; seeds; beads; or small cups to be placed behind the 
eyeball surgically. Europium 152 with a longer half life than cobalt 60 is used 
in these devices also. All of these devices are placed in the patients’ body for 
only a temporary period of time, ranging from a few hours up to several weeks. 
Other devices are used which become permanent fixtures in the patient’s body. 
Among the isotopes used for this latter type of treatment are cesium 137, 
yttrium 90, and gold 198. These materials are placed in the body of the patient 
by implant or by flowing through tubing. 

Instrumentation 


The utilization of radioisotopes requires radiation-measurement instruments 
as does the operation of atomic plants where radiation is present. During the 
early years of the atomic energy project, essentially all instruments were manu- 
factured by project laboratories. With Commission stimulUs and assistance, a 
nuclear-instruments industry was encouraged to develop. Relatively little manu- 
facturing activity of this sort is now carried out at Commission installations. 
The following examples are illustrative of the ways in which private industry 
has been assisted and encouraged to participate in the development and growth 
of instrumentation required for Government and private atomic energy opera- 
tions. 

1. Industrial organizations are given information on requirements for instru- 
mentation and electronic components within Commission installations and for 
users Of radioisotopes. Information on the general market potentialities for 
certain types and classes of instruments, equipment, and electrical components is 
made available. 

2. The Commission reviews new products proposed by industrial concerns and 
may test and evaluate them from the standpoint of AEC use. The results of 
such tests are made available to the company for guidance in further development 
work. 

8. Instruments and equipment which are developed on a preliminary basis at 
various Commission installations and which have application to Commission 
programs are referred to manufacturers for further production engineering and 
development. If the instrument is sufficiently developed to make possible the 
preparation of specifications, bids are invited and contracts are let in which 
the requirements of various Commission installations are consolidated. 

4, Detector and electrical components required for various nuclear instru- 
ments are usually developed through industrial research and development facil- 
ities. For example, the Allen B. Dumont Laboratories and Radio Corporation 
of America are two of the Commission’s contractors in the development of new 
and improved types of photomultiplier tubes for use in scintillation counting, a 
technique that has expanded rapidly in the past few years. Based on a 1953 
survey it has been estimated that of the 9 to 10 million dollars devoted by the 
Commission to instrument development associated with major programs, one- 
fourth is used for the procurement of commercial instruments developed to meet 
specific needs. 


uture needs for new types of instruments 


As in other fields, the demand for instruments expands as uses of radiation 
develop. Some future requirements already are discernible. For example, a 
need is developing for thin-walled, low-cost counters that could be mass-produced 
for use in high school and college teaching. Such counters need not be precision 
instruments but should be made available in large numbers to trained scientific 
personnel needed for an expanded atomic-energy program in both science and 
industry. The requirement of thin wall is due to the softness of the radiations 
fromr many important isotopyes. Counters could be produced, perhaps, in kit 
form for assembly by students. 

A need is developing for inexpensive counters, some of thin walled, for medical 
diagnosis and therapy. A typical geiger or scintillation counter costs half as 
much as a television set. Internally they are far less complicated than a table 
radio and should be mass producible at well below their present cost. Volume 
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production is the answer to lower costs; coordination of potential purchase 
requirements among the tens of thousands of high schools and colleges might 
make this possible. 

Sensitive elements no larger than an eraser are needed for the construction 
of probes to be inserted inside the brain during brain-tumor surgery in which 
the location and extent of the tumor is delineated by previous injection of radio- 
isotopes into the blood stream of the patient. 

Perhaps the largest potential new future market is for low-level industrial 
counting apparatus in which the activity to be measured is equal to or perhaps 
even less than normal background. Such counters will be needed in the appli- 
cation of low-level tracer techniques to industrial processes, such as the pro- 
duction and refining of petroleum, etc., in which a radioisotope is added to the 
product so that its movements during the manufacturing process can be traced 
and perhaps automatically controlled. It is to be emphasized that the radio- 
isitopes added must be such that they decay to an insignificant activity before 
the products are offered to the public. Such industrial users are entirely 
feasible and await development of low-level counters at reasonable cost. 

In summary, the application of radioisotopes to industry, medicine, and agri- 
culture continues to be one of the bright spots in the atomic-energy program. 
Justification has been presented for the reasoning which leads to an estimated 
savings of nearly one-third of a billion dollars in industry and potentially an 
almost equal amount in agriculture. There are incalculable but sizable poten- 
tial savings to our national economy in medicine. Each one of these uses 
taken individually would represent a fair net return on the capital investment 
of our entire atomic-energy program. Best of all, the benefits of radioisotopes 
are immeditaely applicable. 


III. RAw MATERIALS BASE FOR THE ATOMIC ENERGY INDUSTRY 


General statement * 

For the United States, 1956 was a year of rapid progress in the development of 
its uranium industry. This country is now the leading uranium producer of 
the free world and is currently furnishing approximately one-half of the supply 
employed in our atomic-energy program. Increases in deliveries from foreign 
sources last year were exceeded by gains in domestic production. 

Mining and milling operations in the United States have greatly expanded. 
Ore production now is about 3,500,000 tons a year and is expected to be in 
excess of 5 million tons annually within the next 3 years. In the past 12 
months mill-conocentrate production increased from an annual rate of about 
4,000 tons of U;0; to a rate of 8,000 tons. Production for the year was approxi- 
mately 6,000 tons of U;0s. By the end of 1958, the rate is scheduled to be in 
excess of 15,000 tons a year. 

Probably the most important development has been the large addition to our 
known ore reserves. This was due to the intensive development of uranium de- 
posits and uranium-bearing areas previously found rather than to new dis- 
coveries. Most important was the development of the Ambrosia Lake field, near 
Grants, N. Mex. This field was discovered only in April 1955. Ore reserves are 
now estimated at 25 million tons averaging 0.8 percent U;O;. This represents 
approximately 40 percent of known domestic reserves, which currently are esti- 
mated at about 60 million tons. Nearly 70 percent of these reserves lie within 
30 miles of Grants. 

The Canadian uranium program also progressed rapidly during 1956. Although 
production in Canada has not increased as rapidly as in the United States, mine 
development and mill construction are proceeding rapidly. By 1958 the produc- 
tion rates of the two countries may be about equal. The greatest development is 
taking place in the Blind River field, Ontario, about 100 miles north of the Cana- 
dian-United States border. Since the discovery of commercial deposits in this 
area in 1953, approximately $175 million of private capital has been spent or 
committed for opening uranium mines and constructing mills. By 1958 the total 
may reach $250 million. Mining and milling, which was at a rate of 7,000 tons 
of ore per day at the end of 1956, will progressively increase as new mills are 
completed until 1958 when the scheduled rate of about 35,000 tons a day should 
be reached. 


1Some of the production figures appearing in this testimony may be found in the 21st 
semiannual report to the Congress at pp. 3-8. The figures repeated here are given as 
necessary underiying data for the discussion of the development of the raw-materials 
phase of atomic-energy industry here and abroad. 
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An official Canadian estimate of reserves in the Dominion as a whole, issued 
in mid-December, placed them at 225 million tons. The major part of these are 
in Blind River district, where the grade averages approximately 0.1 percent 
U;0s, Or about 2 pounds per ton. 

In the Beaverlodge area of northern Saskatchewan, mining and milling opera- 
tions at the end of 1956 were at the rate of 2,000 tons of ore daily. Expansions 
and new construction now underway should double this rate by the end of 1957. 
The Bancroft area, 150 miles north of Toronto, has 1 mill in operation and 2 
under construction. Total milling capacity should reach 3,000 tons of ore per day. 
Uranium prospecting in Canada has almost ceased as a result of the Canadian 
Government’s announcement in July 1955 that no proposals for milling contracts 
would be accepted after March 31, 1956. 

The South African program reached approximately 80 percent of full pro- 
duction with the completion of 16 mills of a total of 17 approved for the program. 
In 1957, production should appreach maximum with 17 mills drawing tailings 
from 27 gold mines. When all plants are in full operation more than 20 million 
tons of tailings containing approximately one-half pound of U;:Os per ton will 
processed annually. 

The Belgian Congo continues to be an important producer, but its relative 
importance has declined because of the large new production now coming from 
the United States, Canada, and South Africa. Portugal continues to be a small 
but steady supplier of uranium. 

In Australia, production is being maintained from the two Government-owned 
properties previously brought into operation. Australia is considered a favor- 
able continent for exploration with a large undeveloped potential. 

The great change in uranium production over the past 9 years was emphasized 
by an action taken last December—the declassification of information on cur- 
rent and future uranium production and ore reserves. During the earlier period 
of the Commission’s operations a supply of uranium sufficient for the expanding 
defense program posed serious problems and information concerning availability 
of uranium had important security value. In 1948, more than 90 percent of our 
uranium came from overseas. Since then overseas production has increased 
severalfold, but the largest new sources of production which have been devel- 
oped are on the North American Continent. Today North America is furnishing 
more than 60 percent of the United States uranium supply, and by 1958 it will 
be providing about 80 percent of a much greater total supply. 

A production rate is now assured which will be sufficient not only to meet 
defense requirements but also to provide for industrial power development. The 
uranium supply no longer is a limiting factor in either the civilian or the military 
program. The world is on the threshold of a great atomic-power development. 

Henceforth, the uranium industry should be able to plan ahead in the light 
of full information on current and potential supplies of ore. Such information 
no louger needs to be classified for military reasons. On December 13, 1956, the 
United States and Canada made public current and future data on production 
and reserves. South Africa has taken similar action. Another important step 
taken during the past year was the establishment by the Commission of a new 
procurement program which provides a domestic uranium market through 1966. 
This program was designed to support continuing domestic exploration and de- 
velopment so that domestic production can continue to supply a substantial part 
of our military and power requirements. The new program, by converting to a 
concentrate rather than an ore price, establishes a uniform base for market 
quotations on the primary product desired by industry and thus anticipates 
transition from a Government-controlled market to a commercial market. 


The present status of domestic uranium operations 


Vining operations.—Uranium ore production in the United States was at an 
annual rate of approximately 3,500,000 tons in December 1956. This compares 
with an annual rate of 1,800,000 tons in December 1955. Production is expected 
to increase rapidly toward the end of 1957 and in early 1958 as new mills now 
planned for New Mexico, Wyoming, and Washington go into operation. By the 
end of 1958, ore production may reach an annual rate of 5 million tons or more. 

The trend today is toward larger mining as well as milling operations. Our 
greatly increased domestic-production capability is the direct result of the dis- 
covery of large ore deposits. Many of these large deposits can be mined eco- 
nomically only by large-scale operations requiring large capital investment prior 
to production for development, equipment, and facilities. 

It is interesting to note, however, that there has been a continued increase in 
the number of producing mines, in the number of small shippers, and in total 
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production of the small shippers. We have arbitrarily defined a small shipper 
as one producing not to exceed 10,000 tons of ore in a 6-month period, which 
would be an everage of about 65 tons of ore per day. Comparing the first 6 
months of each of the past 3 calendar years 1954, 1955, and 1956, the number of 
individual mining operations was 795, 809, and 1,005; the number of small ship- 
pers was 4438, 459, and 511; and the number of large shippers was 11, 14, and 19. 
A number of the mining operators, both small and large, have more than one 
mining operation. 

For the same period the aggregate production of the small shippers increased 
80 percent and the aggregate production of the large shippers increased more 
than 300 percent. Although the production of the small operations increased 
substantially, the larger operations are now accounting for a major part of our 
production. In the first half of 1954, small shippers accounted for 37 percent 
of our total ore production but only 2 5 percent in the first half of 1956, notwith- 
standing an 80 percent increase in their total shipments. This trend will con- 
tinue with opening of large mines in the Ambrosia Lake field. 

The 19 largest shippers, those which produced in excess of 10,000 tons each, 
delivered 75 percent of the ore received at domestic mills and buying stations 
during the first half of 1956; 10 of these large shippers were relatively small com- 
panies. The 9 largest companies produced about 53 percent of the total tonnage 
delivered in the 6-month period. 

Milling operations.—On December 31, 1956, there were 12 mills in operation 
including the AEC-owned plant at Monticello, Utah. A list of the operating mills 
and their capacities follows: 











Capacity, 
Name Location tons ore per 
day 
| a Oe 
ee NE 00S cnet sh so ctnincen+vebibh—seb | Bluewater, N. Mex.....-.-..-..------ 3, 000 
Atomic Energy Commission-.......-._..._---- _..| Monticello, Utah.- Pr ae es 600 
Climax Uranium Co-_-_-- ‘ __.---..-| Grand Junction, Colo__-.-------------| 350 
Kerr-McGee Oil Industries, Inc_ - 3. .---| Shiprock, N. esata. c0l..cck cack 5300 
Mines Development, Inc_--.-__---- be Shade bide do's Edgemont, S. Die tat ied, 300 
Rare Metals Corp- ---- atl a dal Sasa 0 Ee ee ee wh 250 
Union Carbide Nuclear Co______-- SM Le eee | 280 
Union Carbide Nuclear Co_-_---_-- pace Le Ce, Sess oe gis FEE OS EY 850 
Uranium Reduction Co-- See | es faecal 1, 500 
Vanadium Corporation of America___- ...-.--| Durango, Colo----- aie a 430 
Vanadium Corporation of America. --_............| Naturita, Colo ea Poe | 350 
Vitro Uranium Co--_.-.-- Mido esti cost So. Salt Lake City, Utah--- ¢ | 550 
| 

eRe odacasabow <piinetn sod ivassipa tanh Wig na eenite Lb adie sk catinainag inate S Gi 8, 960 





Total milling capacity, which at the end of 1955 was 5,500 tons of ore per 
day, was increased materially by the completion of 3 new mills and expansions 
at several exisiting plants. The estimated investment in the privately owned 
mills now in operation aggregates $50 million. 

During 1956, contracts involving the construction of nine new mills were 
negotiated. A list of those mills, which should be completed in 1957 or early 
1958, follows: 








Rated 
Name Location capacity, 
tons ore per 
pawl 
Atomic Fuels Extraction Co_.............--.------| Bedrock, Colo----- ibn tebecebanccied 200 
Dawn Mining Co- cai oe siti dss a caiatan Ratt Ford, Wash. bactineanschuan 400 
Gunnison Mining Co...- sccecuseccon| GOMmueun, COO. 200 
Homestead-New Mexico P: urtners._._..._--_----.-| Ambrosia Lake area, New Mexico. -.- 750 
Lost Creek Oil & Uranium Co-_-_----..-..-.-------- Split Rock, Wyo sitechiden aan 400 
Lucky Me Uranium Covp-_-_----.----- ....------| Freemont County, Wyo-. eS, 750 
Texas-Zine Minerals Corp---- aS ...-----| Mexican Hat, Utah. eee ane 775 
Trace Elements Corp---- f3 8. dlin San Ee SN. 2. , batan setoaece 300 
Union Carbide Nuclear Co- .---...-....---------.- Rifle, Colo. dis be lnaids Milwg nc bifeXae 1, 000 
a ee ee Se ee 2a oa eer ieavawadl dn ena ntasasgenestben ries scapete 4, 775 








The estimated private investment in the mills listed above is on the order 
of $40 million. In addition to the mills now operating and those under contract 
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and construction, others are being planned by industry, including some with 
rapacities in excess of 1,000 tons per day. The Commission has before it for 
consideration proposals involving the construction of 6 additional plants. 

The Commission’s process development program has been an important factor 
in speeding mill construction and expanding uranium concentrate production. 
New processes developed under this program have reduced production costs, 
increased recovery and simplified mill design and operations. This in turn has 
resulted in lower concentrate prices to the Commission. The Commission now 
has accumulated extensive operating data and aiso has a modern pilot plant for 
testing various types of ores. The availability of this plant and the operating 
data, together with the declassification of ore proc essing information, make it 
possible for organizations without previous uranium experience to underts ike 
the milling projects with a minimum of preliminary work. 

Ore reserves.—As of November 1, 1956, domestic ore reserves, by States, were 
estimated as follows: 


Measured, 


_ Measured, 
indicated, and 


indicated, and 





inferred ore 1} } inferred ore 
| | 
State Tons | | State | Tons. |... oe cy 
Per- Per- || | Per- Per- 
cent | cent of |} | | cent | cent of 
U308 total | U308 } total 
ore | ore 
| 
New Mexico ---| 41,090, 000 0. 24 | 68.4 || Washington F | 1,500, 000 0.18 | 2.5 
Utah 7, 500, 000 .84/ 12.5 || Others...__-- | 1,000, 000 24 | 1.7 
Colorado 2 | 4,100,000 | 33 6.8 | | saline alaska tibia lic tacadianittas 
Arizona oS 2, 600, 000 | 30 | 4.3 || Total... 22.5) 000, 000 . 25 100.0 
Wyoming ...-.. -| 2,300,000 | - 22 | 3.8 | ° | 
| | | | | 


Extensive private drilling during 1956, almost twice that of any previous year, 
greatly increased ore reserves. This was particulary true in the Ambrosia Lake 
area of New Mexico where large reserves were proved on lands previously classed 
as potentially ore-bearing. 

It should be pointed out that AEC’s ore reserve estimates are based upon the 
results of private development and time is required to compile the data. As a 
result the estimates are not always completely up to date. 

Development and exploration.—During the past year, uranium development 
in the United States passed the pioneering boom stage and the industry now is 
established on a sound basis. Probably more private capital was spent on 
uranium development in 1956 than in any previous year. In exploration, private 
industry drilled approximately 4,200,000 feet in the first half of 1956 as com- 
pared with 2,900,000 feet and 2 million feet for the corresponding periods of 1955 
and 1954. 

Most of the 1956 drilling was done in areas where uranium deposits had pre- 
viously been discovered. Many of the development programs undertaken by 
private companies in 1955 and 1956 were for the purpose of quickly outlining 
their ore reserves in order to plan mining and milling operations that would 
result in maximum recovery of production from these reserves by March 31, 
1962, which then was the end date of the Government market. Following the 
Commission’s announcement on May 24, 1956, of a uranium procurement pro- 
gram which extended the Government market to the end of 1966, plans were 
revised to a longer range basis. Many of the larger operators are now looking 
beyond 1966 to a commercial uranium market. This should result in better 
utilization of our valuable uranium resources and in the elimination of “crash” 
programs which might leave in their wake ghost camps and ghost towns. 

As noted in the opening general statement, the greatest addition to our ore re- 
serves was in the Ambrosia Lake district, near Grants, N. Mex. The large 
extent and substantial thickness of the ore deposits justified extensive drilling 
programs to depths of 400 to 1,000 feet. There are possibilities of discovering 
still more uranium-bearing structures in the Grants area. 

The ore reserves of Wyoming and Washington were also increased as a result 
of 1956 development and important additions were made to the reserves of the 
older Uravan Mineral Belt in Colorado. The Cameron and Monument Valley 
listricts of Arizona also developed favorably. Drilling in the Big Indian district 
near Moab, Utah, largely confirmed earlier estimates with no important tonnage 
being added. 
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Although the major effort was directed toward developing ore reserves, pri- 
vate prospecting and exploration continued active throughout the United States. 
However, on the basis of present information, none of the 1956 discoveries in new 
areas appears likely to have an important effect on our overall production and 
ore-reserve picture. 

There has been a decline in the feverish claim-staking activity which was 
stimulated by the speculative market for almost any mining claim situated near 
a well-publicized discovery. Much of this activity contributed little, if any- 
thing, to our uranium program. It appears that the increasing difficulty and 
cost of finding uranium deposits is tending to reduce the amount of individual 
prospecting. At the beginning of the program a Geiger counter was all that was 
considered necessary to undertake a prospecting expedition and a number of 
amateur prospectors achieved success. However, as the country becomes pros- 
pected by surface and airborne methods, the search must be more and more 
directed toward finding concealed deposits. 

Many of the important discoveries of the last 4 years have been the result of 
drilling on geological evidence. This type of exploration, geological investigation 
followed by deep drilling, requires substantial risk capital. Many mining and 
oil companies are now doing uranium exploration of this kind. 

Government exploration drilling, which played such an important role in the 
early search for uranium deposits, was discontinued in April 1956, with the com- 
pletion of projects initiated earlier. In 1948, when the program to develop 
domestic uranium production was established, there was practically no private 
exploration. The Commission pioneered drilling on the basis of geologic evidence 
in areas considerably distant from outcrops or known uranium deposits. Most 
of this drilling was on public domain in which private industry had not been 
sufficiently interested to stake claims. Prior to drilling by Commission, the 
unappropriated lands were withdrawn from mineral entry. 

Since 1952, private exploration of all types, from the efforts of the individual 
prospector to extensive geological and drilling programs, has rapidly expanded. 
Private uranium exploration in 1956 was far greater than the combined Govern- 
ment and private effort of 1953 when the Commission drilling program reached 
its peak. There no longer is a need for the Government to do physical explo 
ration. 

We have requested restoration to public domain of all the public lands with- 
drawn for Commission exploration except for 50 square miles on which com- 
mercial uranium deposits were discovered at Government expense. These de 
posits will be available for lease when the ore is needed. 

The Commission’s exploration program is now directed toward the evaluation 
of the results of private exploration, the appraisal of our potential resources of 
nuclear fuels for the long-range atomic power development, and the development 
of geological information relating to uranium ore deposits. 


IV. INFORMATION BASE FOR THE ATOMIC ENERGY INDUSTRY 


During 1956 there was continued growth of activities designed to conevy 
technical information to the atomic energy industry on the part of Government 
and of industrial groups, scientific and professional journals, the business press, 
commercial book publishers, and other private media. More than 5,000 articles 
and papers (listed in the AEC’s Nuclear Science Abstracts) dealing with peaceful 
aspects of atomic energy were published by non-Government organizations during 
the year. The Commission increased the accumulation of unclassified data 
available for general use by declassifying and issuing 10,700 existing technological 
and basie science reports; by issuing in unclassified form approximately 2,300 
new reports; and by starting a program of summarizing and organizing tech- 
nical knowledge in books and current technical reviews. 


BUSINESS AND TECHNICAL PRESS 


During the year almost all scientific, technological, labor, and business jour- 
nals published articles or in some cases entire special issues and supplements on 
various practical applications of atomic energy. The number of such articles 
has reached large proportions. For 1 month alone (August 1956), a sampling 
of 12 journals showed 40 special atomic industrial articles, which ranged from 
engineering designs to insurance problems; from special materials to economics. 
In addition, the news and announcement sections of most of these journals 
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increased their regular coverage of atomic energy subjects during the year and 
their book review sections now regularly include the more important Commission 
reports and other technical publications of use to industry and science. 

Also serving the business community has been a rapid development of atomic- 
energy business newsletters. Some 13 are currently in existence. Other busi- 
ness, financial, and industry newsletters have added supplement and regular 
sections on atomic energy. 


COMMERCIAL BOOK PUBLISHERS 


The number of privately published books on the technology of atomic energy 
showed an increase over 1955. New texts on shielding, control of reactors, power 
production from reactors, thermonuclear theory, and specialized metallurgy 
appeared during the year and filled specific needs, but many more texts are 
needed. A cooperative publishers’ display of books on atomic energy and related 
topics at the 1956 Trade Fair of the Atomic Industry held in Chicago September 
25-27, 1956, included some 200 current volumes. For the first time there were 
many books on commercial and business aspects of atomic energy, including 
contracting, insurance, legal, and legislative problems, etc., as well as on the 
science and technology of industrial applications of atomic energy. 


COMPANY AND LOCAL PUBLICATIONS 


House organs of firms in the atomic-energy industry more frequently devoted 
space to special articles on nucleonics during 1956. <A typical example was the 
August-September publication of an engineering firm, which carried two articles 
on reactors, illustrated with engineering drawings. Other firms published 
pamphlets and booklets on atomic energy generally and on specific phases of the 
companies’ programs for informing and orienting their employees and their 
communities. The atomic divisions of still other companies published studies 
resulting from their own research. 

Through 1956, 38 State and municipal governments, many of whom are inter- 
ested in possibilities for local atomic industries, applied to the Commission for 
access permits. This interest, in turn, was reflected in special editions and 
feature series in local newspapers and magazines. For example, Greater 
Boston Business, official organ of the Greater Boston Chamber of Commerce, 
used more than half of its November 1956 issue for articles on the implications 
for the Boston area of atomic industry. Four of six articles were condensed 
versions of Cominission publications for industry, thus giving the information 
far wider distribution in the area than would have been possible in tne original 
booklet form. 

SEMINARS, MEETINGS, EXHIBITIONS 


Many other privately initiated programs resulted in the distribution of nuclear 
data during 1956. Early in the year, one access-permit holder, a large utility 
company, instituted an informal industrial nucleonics information seminar to 
familiarize prospective manufacturers of components for atomic powerplants 
with the new technology. In addition, company officers briefed the component- 
supplying firms on the access-permit system. 

Another example of private participation in broad dissemination of informa- 
tion helpful to business was offered by the National Industrial Conference Board, 
which conducted a series of lecture, demonstration, and discussion courses on 
atomic energy in 1956. Prominent businessmen, engineers, and nuclear scientists 
served as instructors for this atomic-energy course for management. Each 
course, lasting 1 week, was limited to about 75 business executives who received 
nontechnical grounding in atomic science and in the economics of nuclear energy. 
Given 6 times, the courses were attended by 431 executives from the United 
States and from 9 other countries. The National Industrial Conference Board 
plans to continue and expand the series in 1957. 

The year marked an increase in the number and scope of privately sponsored 
conferences, symposiums, and exhibitions dealing wholly or in part with atomic 
energy. One of the largest of the all-nuclear meetings was the Atomic Industrial 
Forum’s Annual Conference of Management, Economics, and Technology for the 
Atomic Industry, Chicago, Ill., September 25-27. More than 400 firms and organ- 
izations participated. In connection with the conference, approximately 100 
companies presented exhibits in an atomic trade fair, a 50-percent increase of 
exhibitors over the 1955 fair, according to forum officials. The 22d Biennial 
National Power Show, New York, November 26—30, 1956, which ran simultane- 
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ously with the annual meeting of the American Society of Mechanical Engineers, 
offered for the first time a special section on industrial atomics. Twelve major 
firms in nuclear industry exhibited. Attendance was open to the professional 
and trade group only. Show officials estimated that 30,000 visited the atomic- 
exhibits section. 

At the December meeting of the American Society of Mechanical Engineers in 
New York City an all-day technical session was sponsored by the society’s nuclear 
engineering and power divisions. The papers presented detailed design progress 
in six major powerplants. An indication of the intense interest in this field was 
shown by the attendance at this session. Nearly 1,000 engineers crowded the 
meeting, which had been planned for about 350. 

The December meeting in Washington of the American Nuclear Society, which 
had been expected to draw an attendance of some 500, actually attracted more 
than twice as many—wmore than 1,100—and exceeded that of the annual meeting 
in June. 

PRIVATE ATOMIC-ENERGY FILMS 


Twelve Commission libraries in the United States have bought and stocked 42 
atomic-energy films produced by private industry and technical groups. The 
libraries also stock 17 Government-made atomic-energy films. The films are 
loaned to schools, universities, technological meetings, and others, as are Com- 
mission-produced films. Librarians report that, during 1956, demand for all 
atomic films increased at least 50 percent over 1955. Apparently private indus- 
trial film libraries experienced the same accelerated demand. Among privately 
produced films in especially heavy demand were: Nuclear Reactors in Research, 
The Atom in Industry, A is for Atom, The Atom Goes to Sea, Dawn’s Early Light, 
and Giant of the Earth. The complete list of 59 available private and Govern- 
ment atomic films, giving producers and descriptive data, was supplied to the 
committee in October 1956. 


COMMISSION INFORMATION POLICIES AND OPERATIONS SERVING INDUSTRY 


While the technical societies, business organizations, business press, and other 
private mediums expanded their industrial atomic information service rapidly, 
drawing heavily on the Commission’s resources, the Commission itself took major 
steps to widen the range and improve the quality of information services avail- 
able through documents, reference tcols, and meetings, visits, and consultations 
for holders of access permits and others in industry. 


Declassification and downgrading of industrial information 

The classification policy of the Commission is a determining influence on avail- 
ability of technical information to industry at large. Through the access-permit 
program, industry and other groups needing restricted data on peacetime applica- 
tions have been afforded an opportunity to obtain it. However, the most rapid 
increase in the spread of knowledge and consequently in the development of 
private enterprise in atomic industrial lines would obviously take place if the 
necessary technology and economic information could be entirely free of classifica- 
tion. The past year saw additional new moves by the Commission to declassify 
data useful to the atomic-energy industry. 

The policy guide in section 141 of the Atomic Energy Act of 1954 states that 
“the dissemination of scientific and technical information relating to atomic 
energy should be permitted and encouraged so as to provide the free interchange 
of ideas and criticisms which is essential to scientific and industrial progress and 
public understanding and to enlarge the fund of technical information.” With 
this criterion in mind the Commission, in December 1956, adopted a revised policy 
of classification. Revisions to the declassification guide were made jointly with 
the classification authorities of the United Kingdom and Canada. The declassifi- 
cation guide states, for the three nations, general descriptions of data which may 
be made public without adversely affecting the common defense and security. 

This new policy goes far toward enabling industry at home and abroad to design, 
construct, and operate Civilian power reactors entirely on an unclassified basis. 
However, the ramifications of the policy extend into many other fields. An 
enlarged flow of technical and economic knowledge will benefit the atomic-energy 
industry generally—from uranium mining to chemical processing of spent reactor 
fuels—and other industries which can make use of techniques, materials, and 
components developed specifically for the atomic-energy industry. 

The committee is familiar with the details of the new policy which were for- 
warded by letter prior to the public announcement on December 12. 
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As pointed out in the Chairman’s statement making the announcement some 
6 months will be required for review of the thousands of documents now classified 
as restricted data, to declassify or downgrade them, and make them available in 
printed or photocopy form. The first step is to review again some 20,000 docu- 
ments which remained classified after the review in January 1956 which declassi- 
fied 11,000 documents. Also to be reviewed are some 2,000 classified documents 
added during the past year. A team of 35 scientists and engineers from the 
major Commission installations on February 11 began review of these reports 
in Oak Ridge, Tenn. It is anticipated that the review can be completed in 8 to 10 
weeks. Publication of the most useful declassified documents will follow as 
rapidly as possible. 

One major impact of further declassification will be the bringing into the 
open literature of the technology necessary to frame nuclear engineering courses 
in colleges and nuclear science units for use in high-school courses; to prepare 
many textbooks and technical manuals and reports for issuance by the commer- 
cial publishing world and to carry on wider reporting in the professional and 
business press. 


Commission programs for publishing and disseminating information 


The major task just ahead for the Commission’s information dissemination 
operation is the publication and issuance of the new volume of information 
declassified or downgraded under the new policies. 

During the past year several steps were taken by the Commission to speed 
and widen the flow of technical information to science and industry generally 
and to make most useful the thousands of individual AEC documents reporting 
data and findings. 

Standard distribution of reports released to the civilian application program.— 
In December 1956, access permit holders were offered the opportunity to request 
that the Commission send on an automatic basis all reports falling within the 
Scope of any access permit. In order to receive technical information materials 
on an automatic basis, the permit holder now establishes an advance deposit 
account with the AKC, and is billed monthly for the publications provided to 
him. 

Catalog card service—Catalog ecards on newly issued classified reports were 
made available for sale to access permit holders and cards on unclassified re- 
ports were made available for sale generally. The service of providing abstract 
journals and bibliographies was continued and expanded. The number of items 
abstracted in the Commission’s unclassified journal, Nuclear Science Abstracts, 
was 12,194; in the 2 classified journals, 4,489; and 64 new bibliographies on in- 
dustrial technology were issued during the year. 

Model reference center.—A new reference service was added for industrial 
concerns which wish to send their own literature search teams to the Commis- 
sion’s Technical Information Service Extension at Oak Ridge. Available there 
are a complete collection of AEC-developed reports on industrial use, both classi- 
fied and unclassified (40,000 in number—14,000 classified and 26,000 unclassified), 
a master card catalog, bibliographies, lists of available documents, and other 
reference aids. 

Literature search service.—The Commission has arranged to provide to those 
desiring it a literature search service supplying on any sepcified topic either 
literature titles or, if it is requested, specific tabulated data. This service is 
provided to users at $6 per hour. It is expected to be particularly useful to 
small business concerns not possessing library resources. 

Depository libraries.—During the year, 17 libraries in the United States were 
added to the 51 which were already supplied with a complete collection of the 
most useful unclassified publications of the Commission. There is now at least 
1 library in each metropolitan area of 500,000 or more population in the United 
States. The Commission approved establishment of seven classified depository 
libraries located for the convenience of holders of access permits. 

Preparation of books summarizing knowledge in individual industrial fields.— 
Provisions of standard and special reference tools to aid in using the report. 
journal article, and monographic technical literature is not enough. To fill in 
the gaps, and to help place the smaller firm on a more even footing with the 
larger corporation with extensive technical information services, it is necessary 
to compile the existing information into summary volumes surveying by fields the 
main bodies of data. This is not a new situation. Its existence earlier in the 
atomic energy program led to the Commission’s National Nuclear Energy series 
of 29 classified and 35 unclassified compendia and monographs summing up the 
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technical knowledge developed by the work of the wartime Manhattan Engineer 
District; also to the preparation by individual authors under contract or by 
groups of contributors of unclassified texts in general and special fields such as 
the Sourcebook on Atomic Energy, Nuclear Reactor Engineering, Energy in the 
Future, and the 4 volumes of the Reactor Handbook. 

To meet the need for new texts useful to industry based on the whole range 
of technical atomic literature, the Commission undertook an expanded program 
of writing summary volumes. Some are being prepared as a part of projects 
under reserach and development contracts, and some under specific contract 
with the firms which prepare engineering handbooks, and some with individual 
authors. 

Now under preparation are 23 new volumes or revisions of existing volumes ; 
6 new volumes are to be contracted for in fiscal 1957; and 14 are planned for 
contracting in 1958. Additional volumes also will be prepared as an integral 
part of research and development contracts in the current and coming fiscal 
years. 

Looking past 1958, the Commission staff, with the assistance of the Advisory 
Committee on Industrial Information, has compiled a list of more than 100 
other summary volumes needed by industry. The Joint Committee has been 
supplied with the titles under preparation or to be contracted for in 1957 or 
later years. 

No one of these contemplated volumes will be undertaken by the Commission 
if a commercial or academic technical publishing house indicates that it desires 
to prepare, publish, and sell such a volume on a time schedule consistent with 
the advancement of nuclear technology. Close contact is maintained so that 
the Commission will not enter areas which will be covered by private publishing 
houses. 

Provision of current technical progress reviews covering major industrial 
fields —No matter what speed and thoroughness are put into private publishing 
and the Commission contract book preparation, the published works can hardly 
be kept sufficiently current to meet the needs of the developing atomic energy 
industry. Therefore, a completely new program is being undertaken in fiscal 
year 1957. This is the preparation and issuance of current Technical Progress 
Reviews in specific subject matter areas. These reviews will digest the latest 
findings in technology and science. In other words, there will be a number of 
summary-type topical reports issued each year to keep industry abreast of the 
new things in technology and science coming out of the Commission-financed 
development programs and—so far as possible—the industry-financed programs. 
The areas to be covered by the reviews have been reported the committee. 

Classified and unclassified sale of Commission technical reports.—During the 
year more than 19,000 classified reports were furnished to access permit holders 
who had completed all security requirements. The average monthly dollar vol- 
ume of sales distribution was $1,260. 

Commission unclassified technical reports may be purchased from the Office 
of Technical Services, Department of Commerce. An indication of public de- 
mand for such reports is shown in the sales volume of 128,000 copies recorded 
by the Office of Technical Services during 1956, compared with 80,000 in 1955. 

Sales of unclassified AEC reports in microcard form by the Microcard Founda- 
tion reached 200,000 copies in 1956, compared to 50,000 in 1955. 

Use of information services, Government and non-Government, by industry.— 
The Commission has engaged McKinsey & Company, Inc., management consul- 
tants, to conduct a survey of all access permit holders to obtain their appraisal 
of the effectiveness of the Government and non-Government technical informa- 
tion services available to them. The final report will be submitted to the 
Commission later this month and will be provided to the committee 


REVIEW OF THE ACCESS PERMIT PROGRAM 


The program for making available to private enterprise classified scientific and 
technical information relating to the civilian uses of atomic energy was es- 
tablished in April 1955. Its purpose is to provide a simple and direct pro- 
cedure to enable private individuals and organizations to learn more about 
atomic-energy technology and to assess or develop their potential role in the 
new industry. As their technical knowledge increased they would be better pre- 
pared to pursue their specific interests, whether in research and development, 
the design, construction and operation of nuclear facilities, or as suppliers of 
materials and services. The large mass of unclassified information already 
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available was thus supplemented with classified technical reports and data 
previously limited to the Commission and its contractors. 

Commission policy is directed toward steadily enlarging the fields of un- 
classified data. The new classification policies adopted in December will bring 
numerous fields—ranging from uranium production to chemical processing of 
spent reactor fuels—into the open literature. As the reports and books are 
published or otherwise made available, the need of industrialists to obtain in- 
formation through access permits will correspondingly decrease. There wilh 
remain however certain areas of information of industrial interest use of which 
can be obtained only through access permits. 

The access program has now been in effect for almost 2 years. In that period 
1,258 applications for access permits have been received and 1,156 permits 
issued. Eleven permits have been terminated at the request of the permittees 
leaving a total of 1,145 in effect at the start of 1957. Of these 566 give access to 
information classified secret as compared to 172 at the start of 1956. New appli- 
cations are being received at an average of 40 per month. Tables I through V 
attached to this section show the distribution of permit holders by industry and 
occupation, size of organization, fields of interest, and geographic area. Vir- 
tually every major segment of the Nation’s industrial complex is represented in 
the list of permit holders In addition, other organizations such as educational 
institutions, labor unions, trade associations, and public bodies are included. 

As might be expected over half (62 percent) of the outstanding permits are 
held by firms and individuals in the heavily industrialized areas of the North 
Central and Middle Atlantic States. Roughly, one-third of all permit holders 
are in the metals and chemicals industries. 

As for field of interest, 34 percent are interested in the manufacture of reactors 
and components for the production of atomic-energy products and 29 percent in 
the operation of reactors, chemical processing, and ore refining. During the 
past year the number of small businesses (companies employing 500 or less) 
requesting access permits has more than doubled. At the start of 1957, more 
than 53 percent of all access permits were held by small business. 

These statisties provide a good indication of the wide range of industrial inter- 
est in the civilian uses of atomic energy. The extent to which holders have put 
their permits to use is indicated by the fact that as of December 31, 1956, per- 
mittees had obtained 5,556 new security clearances for access to confidential 
information and 4,237 new clearances for access to secret categories in the 
civilian application program. These new clearances of course are in addition 
to reaffirmations and extensions of previously existing clearances which total 
1,787 for access to confidential and 5,462 for access to secret restricted data. 
Technical assistance meetings and visits 

The services available to industry under the access program are not limited 
to the furnishing of technical reports and documents. Individuals and firms 
may avail themselves of discussions and consultations with the Commission’s 
and contractors’ technical staffs and participate in technical information meet- 
ings arranged by the Commission. These services make available to interested 
firms the advantages of informal and extended discussion of their problems with 
technical specialists. They are also a valuable complement to the printed 
reports and enable the firms to obtain the most current technology applicable to 
their particular projects. 

During 1956 many visits were made by access permittees to AEC installations 
for classified technical discussions. This service is important as a means of 
access to the latest technical data, for the explanation or interpretation of 
published information which is of particular importance to specific persons or 
groups, and as a means of dissemination of specific detailed information which 
is not of sufficiently general interest to warrant publication. Such visits are 
arranged to the maximum extent consistent with AEC’s own program require- 
ments. 


Meetings 


During 1956 growing emphasis was placed on general meetings covering rather 
wide areas of subject matter at which access permit holders received and dis- 
cussed among themselves classified information in the various fields. Six such 
meetings were held in 1956 on a classified basis. Three already are planned 
for 1957. These nine include the following: 
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Approximate 
Subject Date industry 
attendance 
Industrial supply of feed material__................--.- Jan. 12-13, 1956, Cincinnati_....... 85 
Homogeneous reactor experiment ar. 21-22, 1956, Oak Ridge-_-.---- 225 
Radintion effets... .................... July 31-Aug. 2, 1956, Argonne. ---- 198 
Cold processing of enriched uranium--_..........-..---- Sept. 13-15, 1956, Oak Ridge-.....- 123 
Sodium reactor and organic moderated reactor experi- | Nov. 8-9, 1956, Los Angeles.....-- 250 
ments. 

Uranium-magnesium fluoride slag recovery-...-..----- Dec. 6-7, 1956, St. Louis.........-- 88 
Isotopic analysis of uranium._-...................----.- Feb. 5-7, 1957, Chicago a ta a 
I ae kisineenneinees POD). 20*ady LET, DPEMIOT «0 snccndiagcnnncnckiage 
PR GOP TUT i wc ccnnccbumwesaccpesccsoeces Mar. 5-7, 1957, Wir FOU NPA aco cee 


Indicative of the trend under the new classification policies toward more dis- 
semination of unclassified information, three additional meetings already are 
planned for 1957 on an unclassified basis—open to access permit holders, of course, 
but also to any interested person who has not obtained access to restricted 
data. This list includes a meeting on boiling water reactors; one on nuclear 
safety and one on fast reactors. 

These meetings bring together representatives of industrial organizations who 
desire to familiarize themselves with current technology in selected areas of 
present or potential interest to them. The meetings are arranged either as the 
Commission identifies particular areas of technology or manufacturing processes 
that are believed to be of present interest or as numbers of inquiries are re- 
ceived to indicate industry’s interest in a given field. 

In addition to the meetings listed above the Commission’s program divisions 
also held a number of meetings of more limited interest on a variety of specific 
projects. Proceedings of all industrial information meetings are made avail- 
able not only to those attending, but to others interested who possess the appro- 
priate security clearance if any is required. 


MORE CLASSIFIED INFORMATION MADE AVAILABLE 


During the past year the Commission has continued to give attention to the 
expansion of the areas of classified scientific and technical information available 
to holders of access permits. One new category of classified information was 
added to the 27 categories previously available. This additional category cov- 
ered secret restricted data on controlled thermonuclear processes. Access to 
restricted data in this category is authorized for organizations showing a need 
and meeting the following criteria: 

1. That the applicant is engaged in a substantial effort to develop, design, 
build or operate a fission power reactor that is planned for construction; or 

2. That the applicant possesses qualifications demonstrating that he is 
capable of making a significant contribution to research and development 
in the controlled thermonuclear field. 

The wide range of industrial interest in the technology available under the 
access program has been fully demonstrated in the almost 2 years of the pro- 
gram’s operation. As organizations become more familiar with the information 
of interest to their special fields and proceed to the more advanced stages of 
their projects, new needs will doubtless develop. It will be the Commission’s 
purpose further to expand its services to meet their needs. 


SAFETY EDUCATION AND TRAINING 


The increased participation in fuel manufacturing and handling, the use of 
isotopes, and operation of reactors, has been accompanied by accelerated interest 
in safety education and training. To meet the demands coming from prospective 
and actual users and from insurance companies and sometimes from other Gov- 
ernment agencies, safety training aids which translate the experience in AEO 
eontractor plants have been prepared. A radiation booklet in simple language 
(Radiation Safety Primer) for training employees has been published, supple- 
mented by an instructor’s handbook and 46 color slides, all of which are available 
to civilian users. Especially designed for firemen and fire-control officers, a 
pamphlet Radiation Hazards in Fire Fighting was published and has sold 
over 4,000 copies. The Commission has also cooperated with the National Fire 
Protection Association and fire insurance groups in the publication of pamphlets 
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for fire protection in radiation laboratories, in reactors, and in particle ac- 
celerators. Films have been made on the toxicity of uranium and uranium- 
zirconium alloy surface explosions; a narrated film on the safety measures in- 
volved in the Chalk River reactor incident in Canada is in production. In- 
formation on accidents as they occur involving the special hazards encountered 
in plants of Commission contractors are published and are available to the 
industry. 

A plan is being worked out to offer instruction to fire chiefs, State fire marshals, 
and fire college instructors in problems related to fire fighting in nuclear energy 
plants which can be transmitted to fire department personnel. 

Because of wide interest in current research and experience with explosions 
involving zirconium, thorium, and other pyrophoric metals, meetings of manufac- 
turers and research personnel have been held in Washington and Pittsburgh; 
additional meetings are planned in early 1957 further to disseminate knowledge 
of developing technology to prevent explosions. 


TABLE I.—Business or occupation of access permit holders 





Reported in 
previous |As of Dec. 31, 














testimony 1956 
as of Dec. 31, 
1955 

Re NN a carats brett hc ie ceceals suid ne areas uibtetiegl veal abalanai atin aids meted mete cel il 
RE SEEUINTIN 9-3. cptudinbosonsiasedentt.cudes duncan Gai neinesaamedentaaeiereaaiaaeee 3 
Se IE» cs Ladhiibed abdcwvamnianeeepeenepidemaetiqnataaet 56 297 
I goa ids ia ies enacted daAR piENEEEMcunyednbmatiieweemananens | 56 | 3175 
TGURORTIONA INSUITIRINOS 9... Li css ihn ise bdablesnaddscbddbcebcebscase Tes dictieshe anit oktsldbindks 20 
ee ne 8 ss ca dsannwnddamueebaboddamsmoemasel 57 70 
Federal, State and city governments and departments !__-.-.-.22-222 22k 43 
NE CD iin cithinnndsiecatueendsderenvdcahausteentacnsusescnne 42 420 
ET Stitt « ccinietlG Rp GAMAth wish seedeas babbiee aaa naked met animaeimiamal 3 
Dn Gar SOREN, cee cuasdccdsesotcladencenséustdedbebiwasiuaudnael 21 | (8) 
eI RII on oe cca cannaawaonbuaiaeeaemelonettne Se teem 13 
EOS, h.. s nnvdthctinnddnitadéud Kananecddapeniwanieeganen | 42 70 
oc ela secede celal deka i with sh othada oti biiveienes ins acca akon aaa 64 
rn a IE Reg ks 5 od a nainiee amass a hee ee meer Amann aaienea meme | 25 
Metal mining and refining..............-. Mhidwibanene denne aubaudvemmenieenmal 21 60 
en Te een. 8... ccannebaaauanncuuweouesunuheweeneueae 107 189 
BORING GG TONE FL ccna chinintnees pimeNswewesdeseseetuns dbaneaahnts pane 4 
A PUENTE T, «5 cccnancednukaawbemondave eenaeencidenndwaussnabeyealamawieeamenmenall 20 
a I Ost sacha Sink Iie toa oo ives Wasp cacinn la trcaiemaaa te aiadaiacoatasaleliaa 9 
STE CID Ooo 5 css ncacchdcnccdadngbabacmsauntweaseunonecetmnetwetutasbanaaadmle 5 
PN CU INDS, « i datincdososkubacdsmtabssedetetaecdebadadsidudagtedaie 30 50 
SI I a a a aca ee 5 
MIT Ai in sccnangueukarmbeonn sobenedndpeaneanbndadmdagasinvesuimmbebaiatt ea esaabmnnene 9 
SNE ec cuneate chdtbh dunt wevansEsd sath ubvvddaheddinndek cocwsanuananee 132 151 
Unions, trade associations, and manufacturers’ representatives !__..-........].-.........--- 12 
Fi CUORS TOE BENE OCR RMN Gie car nconaedonsotapenduacgucdntucempatecmann 38 17 

OUR pa ctickuns Shbsvcdeccudendcsbasdodeucuumliactanadsuciisiknbuneers 602 1, 145 


1A new classification. Some of the permit holders reportea in this classification in 1956 were reported 
in other more generalized classifications in use during 1955. 

2 Excludes petroleum companies now classified separately. 

3 Excludes lawyers and accountants now classified separately. 

4 Excludes insurance companies now classified separately. 

’ This classification has been discontinued in favor of separate classifications for ‘‘Educational] institu. 
tions” and ‘‘Information services.” 
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TABLE II.—Access permit holders by field of interest 














As of Dec. As of Dec. 
31, 1955 31, 1956 
Operating atomic facilities: | 
Reactors for production of electric power-__-- . 133 168 
Reactors for other purposes, such as research, propulsior of ships, e...o 28 47 
Plants to refine uranium and thorium ore and process-feed materials_-__--| 39 76 
Chemical plants for reprocessing spent fuel elements----_........--.---- | 21 46 
Manufacture of atomic-energy products: 
Entire reactors_-__------ 40 | 100 
Components, such as fuel elements, instruments, and pumps for reactors | 
and related facilities - 123 241 
Materials for -eeeeameead applications such as zirconium, vahiens and 
special alloys_ _-__-- 3a fo ae wai Se ice! settee S cs 49 121 
Related activities: | 
Utilizing radioactive isotopes for sterilization of food, py re- | 
search, etc___- aa 38 57 
Design and construction of atomic-energy facilities _- : 56 7 
General nuclear research -- i Na a al alia a cl ie 28 50 
Consulting on atomic- energy problems ed : 54 172 
Investing and lending capital-- : \ 16 20 
NS ene eee eee | 27 59 
Others not elsewhere classified -___-.-.-.--..--- ‘ oa onl 163 136 








1 Since the 1955 report, the classifications for ‘‘Waste disposal,” = paiatanen of utilities,” and “Publishing 
and advertising’ were discontinued and the figures included in ‘‘Others not elsewhere classified. ” 


Note.—These figures include permit holders with more than one field of interest, resulting in a total 
greater than the number of permittees. 


TABLE III.—Access permit holders by number of employees 








|As of Dec. 31,|As of Dee, 31, 

} 1955 | 1956 

Number of employees: | | 

0 to 10 elt a a wa keene sitens speanes a 87 | 234 
11 to 100 “in — | 81 | 191 
101 to 500 a = 2 cs ‘ Me a oe 95 | 191 
Subtotal for small business... ......._.---- : eas Nee se pciectl 263 616 
peiaeethe eS fn Sah oe 2 135 | 208 
2,001 to 10,000.___-____- 125 | 190 
i : cneeaad a | 59 86 
Over 50,000 Sian arenes smaetars pepe —a inet eorans F | 12 | 24 
PROTA. oo nceckons an leat = | 8 | 21 
Subtotal for large business. ---_---_--~--- ee Gita h ccna . Lod 339 | 529 





Asof Dec. | Asof Dec. 





31, 1955 31, 1956 

New England 57 103 
Middle Atlantic. 225 413 
East North Central _-.- 118 234 
West North Central 41 72 
South Atlantic. -_- 60 115 
East South Central_.-- i — ’ : 9 25 
West South Central -- ‘ : 2% 40 
Mountain _- 16 | 37 
Pacific. bdiae 50 102 
Hawaii, Alaska, ‘and Puerto Rico.----- jo isi get hee mal 3, 4 

ee sos ct oe ‘ : ‘ dane : 602 1,145 





1 Standard Department of Commerce areas. 
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TABLE V.—Number of permittees having access to secret restricted data by 


categories 
As of Dec. 
Categories 31, 1956 
CROIRI BEES. COR BE OY in osss ccok encemmaremn te eine en ieee oem emenrer 311 
jhomisizy, Tadiation..and radiocuemiswy.._.-........- on ence ennns 359 
Chemistry, separation processes for plutonium and uranium___-~_~~--~- 302 
GChomistre. J2AURraTiC  ClOMONIES. 6-600 q snow nana eecese eae eae ren 195 
Controlled terTiGRULIOR? DTOCME none ee erca mapa peseoreraenasaeos 74 
Bzperimental. biology. and. medicine._.......-....-- = 8 a 1 
CET, DINE s TATE ose cn genic serge een te nee pee icgton em ap waren tan arr enianen 10 
TO er ba cies sore son rear nee pear eee a caine ott etiam 43 
WORN REES GO PEER. oon reraceeaesennP aaa eran on aaa 402 
TR, RIN ete cc entre a parce ay pl eiegricmn tees Sess 236 
~article accelerators and high-voltage machines________-------_--------_ 106 
NINN OR AE a co cat epee ects vices wipe tap pgs aor ease oo emma eae 348 
ON cso te ap apemesh eid thins ared sade beads eae ier arabe te ape eae 356 
RAGIGCIGH Grrecte tn TOOCLOr TOGUETIAIS...... onemueenecceceeopeaeacaseesese 384 
NRE RR NN acs nas peices es cence erica ni inp nc'nh se tomupatpesee cans aaa aamigne eoosa ane 389 
OIE: TIN ssid incl i rundinaen see me cas aaienmase ns Raeeeee Joa. o ee 
Criticality hazards- sbi te cao ean tien dh Sa cbhoughnc 2 
PI NPURNER ANSI ONIN SRN N e cbniaies clasapeininseeahenie aes a ieee 216 
Deelmogs::: MWe ssid cas sunnidn curmbncionittemiminnae ent 202 
I FO ald che sists to Bi care tipiinlen pica aden headin nena dain tala 40 
einer. Saudi. olament tOCRROIIET nnn cccucictinacintpicdretbantinens 1 
BE ROR OCOR CACO pis ssts ta iapteninre ds iecsercinereiicieapni emia mamniyctiisiaisninietn tapi 1 
Hanford, separations process technology__..----_---------------------- 2 
ON TAR iii ict isitish were adi han dhieemabia aterm pele 383 
Savannah River, Tucci GlEMent TOCHNOIOCF a as sincerest eienmncnccacwn 1 
Bavannal. Miver, TORCtOP FOCDNOIOT a 6c hii cmieiecmsdcincicumnmigiemandio 
Savannah River, separations process technology________-___-__-_-_____----- 2 
ORCUTT SOR DIT I aici sere ces ater San claalan snag tet nciitiainlactioiag iter 363 
POON RE DOO 5 nn ch tee ance ahnneeedicaamnsiadiaianattgddemennieln 423 


V. MANPOWER BASE FOR THE ATOMIC ENERGY INDUSTRY 


When the Commission appeared at these hearings last year, Dr. Libby and 
others dealt with the critical shortage of skilled manpower in atomic energy 
and other fields. They made the point that shortage of engineers and scientists 
threatened to become a serious limitation on atomic industrial development. 

This condition, as they pointed out, prevails for other lines of industrial 
development. One of the Nation’s major problems for the future is to assure 
that enough men and women adequately trained in engineering and the sciences 
are available to support the needed growth in products and services. 

During the past year increasing attention and efforts have been devoted by 
government and professional committees and agencies, educational institutions, 
industrial and business concerns, and others toward increasing the number and 
improving the quality of scientists and engineers. There are indications that 
the supply of newly graduated scientific and technical manpower, which has 
declined in the United States since 1950, is turning upward once again. 

However, despite an improving picture, the shortage of scientific and tech- 
nical manpower is of serious concern to the Nation and will continue to be 
serious for years to come. For example, the number of first degrees in engi- 
neering conferred by accredited institutions declined from 48,160 in 1950 to 
19,707 in 1954 but rose to 23,547 in 1956. These data may be contrasted with 
the estimate of the Engineering Manpower Commission that the 1955 need was 
for approximately 35,000 new engineers a year and that the need will accelerate 
annually by 3,000 to 4,000 for the next several years. The number of first 
degrees in the physical and biological sciences decreased in like proportion with 
engineering—from 46,102 in 1950 to 23,336 in 1954. The statistics for later 
years are not yet in hand. 

The fact which gives most concern about the decline in the first half of the 
1950's is that the proportion of engineering and science graduates to the total 
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number also declined. The science and engineering graduates of 1950 were nearly 
22 percent of the total graduates ; those of 1954 were only 15 percent of the total. 

In no area of our economy is the technical manpower problem of any greater 
import than in the developing atomic-energy industry. The growth of this indus- 
try depends upon an adequate supply of manpower trained in a wide variety of 
professional skills. More than half of the technical men engaged in Commission 
programs are engineers, drawn from every field of engineering; one-third are 
physical scientists, mostly chemists and physicists; the remainder are specialists 
in biology, medicine, and other life sciences. 

Expanding activities in peaceful uses of atomic energy will exert a continuing 
major influence on the demand for technical manpower. As the joint committee’s 
Subcommittee on Research and Development recognized in its report after exten- 
sive hearings last April on the manpower shortage, the demands of the atomic- 
energy industry can best be met by efforts to increase the total supply of com- 
petent and qualified graduates in the scientific and engineering disciplines. The 
scientists and engineers needed in the atomic-energy industry are persons with 
well-rounded basic training who will best learn at the graduate level how to 
modify or adjust the normal practices of their respective specialties to the 
changing technology of an atomic age. 


SURVEYS OF MANPOWER NEEDS 


The first step toward assuring an adequate supply of trained men for the 
atomic industry of the future is to find out the probable size of the demand. 
We know generally that demands for manpower trained in nuclear disciplines 
are numerous and increasing among Commission contractors; among the armed 
services and civilian agencies of Government; among colleges, universities, and 
nonprofit organizations for education and research; and among privately sup- 
ported atomic-energy industries. 

The Commission considers it essential to make estimates of future manpower 
demand broad enough to include the individual interests of all groups partic- 
ipating in atomic-energy activities. For this purpose, the Commission during 
the past year has undertaken a four-part survey program designed to provide 
information regarding the demand for engineers and scientists: 

(a) The Atomic Industrial Forum, under contract with the Commission, 
is gathering data regarding the scientific and technical manpower needs of 
industries ; 

(b) The Commission’s staff is gathering data regarding its own and 
contractor requirements ; 

(c) The Commission’s staff also is gathering data on the manpower 
es for other Government agencies in or entering the atomic energy 

eld ; 

(d) The American Society for Engineering Education has been requested 
to gather data with respect to college, university, and nonprofit organization 
manpower requirements in the atomic energy field; a contract for this study 
is now being negotiated. 

Data from this survey program will permit comprehensive analyses of the 
demand for technical and scientific manpower in atomic energy. Summaries of 
all the survey data will be provided to the committee as soon as the responses 
have been received and analyzed. 

The Atomic Energy Commission is not awaiting the results of the studies 
before moving ahead with various programs in education and training to serve 
the obvious needs. Some of these programs were reported to the Joint Com- 
mittee in the section 202 hearings of 1956; others have been started since and 
were reported to the committee as they were undertaken. 


TRAINING AND STUDY PROGRAMS BY INDUSTRY 


There are many indications that industry, educational institutions, and other 
Government agencies recognize the critical importance of time and are also 
taking similar steps. The Commission recently completed an inventory of the 
extent and kinds of training and education being offered by its contractors. The 
results of this inventory are summarized below: 
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AEC contractor educational and training activities, 1956 


Participants: 
Totel’ AGM. cle lw ns cele dntnalestakadadsesettenee 713,940 


Source (percent of total participants) : 

AEG  QOREPRCEOTC ai acitsdénibininwnisinhngncmiimbenmemmanmen 

COO TOG isi ti hceetian oie ndseteene-ccitniauieipimgatabsiten 

ROR POURER SS TROT satin dtictare nant evemepnciq nice etdaien 

WTOP ET TOR iicrencita Bem cineca iemmpitinbaes 

SSOP IONS | sb thdee atten eenetinaieainstetemnbaitesiiam 

Subject matter (percent of total participants) : 

SEOGCIOD TET OIOET action tp cdith aatieebinnmnemennenin 

Nuclear science and engineering.._-...-__.--_...---...-- 

PICMG WAG CRRULt -. 1..2..caneaitinnedt-nnncmatinnesemeneimmeenann 

PIO GERRI OEE. 4.0..11)nlgatieceesnsntinahicreintaiecnpeeaiearaaase 

FI Sra uihiihiitiencitentiniitanisniitiia bailar a emi 

EIIENY HAIN TT sccncisisctichireiensitibastnlenshies Guubtadsniagmaieentedeiiniibmeaddeanin 

SINGER etapunacinaiceschunigstaceoniapannianbitacsdiniaadcienegnencoasaniabaeeeanenal 

Radiation and isotopes in medicine__---____--____--____ 

1 About 8,000 more individuals participated in programs not identified above. Further. 

interest in atomic energy at secondary schools was stimulated through the use of guided 

tours, guest speakers, exhibits, films, and pamphlets. For example, from July 1955 to 

July 1956 well over 300 speeches were made to secondary school audiences by Commission 
contractor personnel. 


There are available no reliable comprehensive data concerning the current 
training programs of industry, educational institutions, and all Government 
agencies. It is estimated, however, that during the 1955-56 academic year there 
were about 28 college students majoring in nuclear engineering; in 1956-57 
about 600; and’in 1957-58 there will be about 1,200. 

Some industrial firms and private groups are planning and conducting educa- 
tional programs for their own staffs within their own facilities. Other firms 
have developed cooperative programs of study with educational institutions. For 
instance, it has been reported that under special arrangements General Electric 
Co. personnel are being trained at Rensselaer Polytechnic Institute, and Ebasco 
Services personnel at Columbia University. A short course in reactor materials 
is offered by the Atomic Industrial Forum at Northwestern University and New 
York University. 

It is significant also that educational and training programs for industrial 
personnel in the atomic energy field are not limited to professional engineers and 
scientists. Millwright, pipefitter, and boilermaker unions have secured AEC 
access permits and have designated some of their members to study the impact 
of the atomic energy industry on their crafts. These studies are leading to 
revisions in programs for apprentices, to fit them for the requirements of the 
nuclear energy industry. 


rweaanoSS aacdS 


TRAINING AND STUDY PROGRAMS BY AEC 


Some of the Commission’s educational and training programs were reported in 
previous hearings, and others have been reported in the 20th and 21st semiannual 
reports. It has been pointed out earlier in this testimony that the Commission’s 
declassification action in November 1956, will lead to the declassification of a 
large amount of information which will go far toward enabling industry to 
design, construct, and operate civilian power reactors on an unclassified basis; 
and that curricula and texts covering the field may now be prepared. 

The AEC’s program of assistance to United States colleges and universities 
is designed to help them carry a substantial student load for education and train- 
ing in nuclear energy technology. 

The educational and training ane which the Commission is currently 
supporting are as follows 


Special graduate schools 

Oak Ridge School of Reactor Technology.—Since 1950-51, ORSORT has grad- 
uated from its 1-year course, 469 students, sponsored by American industries 
and Government agencies. The student load was increased from 90 to 118 stu- 
dents during the 1956-57 school year. A cooperative arrangement with 6 American 
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colleges and universities, under which they will give the first half of the course 
of study, will increase the number of graduating students to about 240 during 
1957-58. 

International School of Nuclear Science and Engineering.—In 1955 this school 
was established at Argonne National Laboratory to help carry out the intent of 
the President’s atoms for peace program and has graduated 162 students from 
its 1-year course. Of these students, 116 were foreign nationals from 34 coun- 
tries, and 46 were from the United States. In April 1956, the school’s program 
was expanded to provide cooperative participation by 2 colleges and universities, 
both of which have nuclear reactors. This cooperative program will permit the 
International School to double its annual capacity from 60 to 120 students. 

Oak Ridge Institute of Nuclear Studies—This organization is a nonprofit 
educational corporation involving 35 southern universities which carries on 
the following special training work under its contract with the Commission : 

Resident graduate program: Employees of AEC contractors at Oak Ridge con- 
stitute the majority of students enrolled in the formalized courses of instruc- 
tion offered under this program. Approximately 1,250 students have been en- 
rolled of whom 33 have received their master’s degrees and 34 have received their 
doctorates. 

Oak Ridge graduate program: Selected graduate students who have com- 
pleted all formalized course work and other university requirements, except for 
the theses, have the unique opportunity of utilizing the specialized equipment 
and working with the personnel at Oak Ridge National Laboratory in performing 
their research projects for theses requirements; 54 fellows have conducted re- 
search at ORNL; 7 master’s candidates, and 31 doctoral candidates have been 
granted degrees by their sponsoring universities. 

Research participation program: University scientists are provided the op- 
portunity to conduct research for periods of 3 or more months at Oak Ridge Na- 
tional Laboratory, University of Tennessee-AEC Farm, or ORI®S; 486 faculty 
members have participated, and 73 are in the 1956—57 program. 

Clinical training program: Resident and postresident, physicians, medical 
students, basic science trainees, research participants, and others may obtain 
specialized training in the use of atomic energy. <A total of 155 individuals have 
received training in the clinical program. 

Radioisotope training program: A variety of short training courses in the 
safe use and handling of radiosotopes in research are offered. Courses of from 
1 to 5 weeks have been given to more than 2,800 participants. 

AEC special fellowship programs 

Special fellowships in nuclear-energy technology—This program, started in 
the past year, provides 1 year of graduate study for 150 fellows annually in 
accredited colleges of engineering. The first fellows are now being selected 
for the 1957-58 academic year. 

Special fellowships in radiological physics.—Selected college graduates with 

degrees in basic science or engineering spend an academic year at Rochester 
(Kansas), Washington (Seattle, Wash.), or Vanderbilt Universities and then 
go directly to a Commission laboratory for 3 months of practical experience. 
The program has had 275 participants, and 69 fellows have been appointed 
for the 1956-57 academic year. 
_ Special fellowships in industrial hygiene—Nine months of graduate training 
is provided for selected graduates in basic science and engineering at Harvard 
University’s School of Public Health or the University of Pittsburgh's Graduate 
School of Public Health. The program has had 30 participants, and 9 fellows 
have been selected from 44 applicants for 1956-57. 

Special fellowships in industrial medicine —Physicians receive 1 year of ad- 
vanced academic training at Harvard, Pittsburgh, Cincinnati, or Rochester 
University, after which the fellows may take an additional year of work at a 
Commission laboratory. The program has had 82 participants, and 7 fellows 
have been appointed for 1956-57. 

Graduate-student research training.—An important result of AEC’s contracts 
with more than 204 colleges and universities for the conduct of work in the 
fields of basic research, biology and medicine, reactor development and raw 
materials, is not only that the Commission receives the results of research by 
highly qualified scientists, but also students who are associated with the projects 
receive valuable training through their participation in the research. It is 
estimated that about 1,600 students in 1956 received research training through 
their association with the research projects which are supported by the Com- 
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mission. In addition, the Commission cooperates with the Office of Naval Re- 
search in a joint program of basic research in nuclear physics, and it is estimated 
that an additional 450 students receive training in research methods through 
association with these projects. 


Faculty training 

One of the problems faced by colleges of engineering in inaugurating courses 
of study in nuclear-energy technology has been the lack of faculty specially 
trained in nuclear science and engineering. The Commission is assisting the 
colleges with the following programs: 

Summer institutes for engineering faculty—This project was started within 
the past year in cooperation with the National Science Foundation. Last suim- 
mer two institutes in nuclear reactor technology were conducted for engineering 
faculty members. Both were of 60 days’ duration. The institute at Argonne 
National Laboratory had 60 participants and the one at Brookhaven National 
Laboratory had 30 participants. 

Summer research for university faculty —During the summer months of 1956 
an additional 285 universal faculty members participated in research programs 
at Commission laboratories. 

Conference on engineering education and nuclear energy technology.—The 
Commission sponsored and conducted a conference at Gatlinburg, Tenn., Septem- 
ber 5-8, 1956, for deans of engineering and presidents of universities which have 
accredited colleges of engineering. The purpose of the conference was to discuss 
problems of engineering’ education related to nuclear-energy technology. The 
conference was attended by 293 educators representing 151 educational in- 
stitutions, 


On-the-job training 


Industrial employee training —American industries may send their employees 
to Commission facilities to participate in assigned work tasks. The industrial 
employees remain on the payrolls of their sponsoring companies but are subject 
to all the rules and regulations of the AEC contractor. The industries benefit 
through the training received by the employees. In 1955, 38 industrial engineers 
and scientists participated in this program; 65 took part in 1956. To date, em- 
ployees of 53 industrial firms have participated. 

Engineering practice schools.—Graduate students are provided practical educa- 
tion through the application of basic fundamentals to technical problems in re- 
search, design, development, and production. The Oak Ridge National Labora- 
tory cooperates with the Massachusetts Institute of Technology in this program. 
There have been 150 graduate student participants in this program. 

Summer employment.—The Commission’s facilities provide summer employ- 
ment for undergraduate and graduate students and for faculty. 


High-school programs 

To help enlist interest in careers in science and engineering, the Commission 
has established the following programs for aiding high schools in science 
teaching: 

Radiobiology training for high-school science teachers.—Inaugurated in 1956, 
this program is carried on in cooperation with the National Science Foundation 
through summer courses which emphasize the utilization of radioisotopes. Dur- 
ing the summer of 1956, courses were conducted at Harvard University, Duke 
University, and the University of New Mexico for 60 high-school science teachers. 
The Commission provided each teacher with a radioisotope demonstration kit to 
be used in his school for instructional purposes. In the summer of 1957 this pro- 
gram will be offered at the 8 universities mentioned above and at 2 others— 
Wayne State University and University of California at Los Angeles. 

Science demonstration lecture program.—This program also was inaugurated 
in the summer of 1956 in cooperation with the National Science Foundation, 
when a selected group of 8 high-school) science teachers spent the summer in 
training at the Oak Ridge Institute of Nuclear Studies. Each teacher was then 
provided with science demonstration equipment. The 8 teachers will visit more 
than 200 high schools in a)) 48 States and the District of Columbia for science 
demonstrations and lectures to students during the school year 1956—57. 

Secondary-school science teachers’ institutes—These are conducted at Oak 
Ridge Institute of Nuclear Studies in cooperation with the National Science 
Foundation. During the summer of 1956, 2 institutes were conducted with 96 
participants. 
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Science fair program.—This program is conducted by the Oak Ridge Institute 
of Nuclear Studies also with the objective of encouraging elementary- and 
secondary-school student interest in science as a career. The program was 
inaugurated in 1954 and 18 work conferences have been held. These have re- 
sulted in more than 800 new science fairs being organized. 


Other assistance available to educational institutions from ABC 


In addition to the programs described above for training both students and 
faculty members, AEC also provides material assistance to institutions in pro- 
viding necessary tools of research and equipment. Programs in this area 
include: 

Research reactors.—The AEC provides material assistance to nonprofit edu- 
cational and medical institutions in the operation of research reactors. At 
present, North Carolina State College, Pennsylvania State University, and the 
University of Michigan have received such assistance. The current program 
of assistance consists of furnishing fuels and heavy water free of cost, providing 
funds and services for fabrication of fuel elements, reprocessing fuel elements, 
and furnishing neutron sources free of cost. 

Assistance to colleges and universities with equipment and teaching aids.— 
This program was inaugurated during the past year. Under it the Commission 
provides assistance to nonprofit educational institutions in acquiring training 
reactors, teaching aids, demonstration apparatus, laboratory equipment, and 
certain nuclear materials to be used primarily for educational and training 
purposes in nuclear-technology courses. Assistance is not given for construction 
of buildings and utility systems, for overhead expenses, or for personal services. 
A sum of $3,400,000 was provided by Congress for this program in fiscal year 
1957. The program was inaugurated in September 1956, and, up to January 
1957, 46 proposals for assistance had been received from colleges and univer- 
sities. The Commission’s staff is currently evaluating the proposals and expects 
to announce grants in the near future. It is estimated that about 60 educational 
institutions will receive assistance for equipment and materials in 1957. 

To date the Commission has approved uranium fuel and neutron sources for 
16 subcritical reactors at educational institutions and is evaluating 10 additional 
proposals. Colleges and universities for which subcritical reactors have been 
approved are: Alabama Polytechnic Institute, City College of the City of New 
York, Cornell University, University of Florida, Georgia Institute of Technology, 
Iowa State College, University of Maryland, Massachusetts Institute of Tech- 
nology, New York University, North Carolina State College of Agriculture and 
Engineering, the Ohio State University, Reed College, Rensselaer Polytechnic 
ere Stanford University, Virginia Polytechnic Institute, and Yale Univer- 
sity. 

The objective of this program of providing equipment and teaching aids is to 
assist educational institutions in inaugurating nuclear science and engineering 
curriculumns at the graduate level, with the hope that the colleges and univer- 
sities will be able to give postgraduate education and training in nuclear science 
and engineering to sufficient numbers of students to make a substantial contribu- 
tion to the total needs for such persons. 


VI. Suppryrne A DEVELOPING ATomMIC ENERGY INDUSTRY 


The Commission’s procurement experience indicates a rapid increase in the 
number of industrial firms seeking to supply equipment and materials for nuclear 
research, development, and application projects. This general impression is 
supported by the Buyers Guide section of the November 1956 issue of Nucleonics, 
an industrial magazine devoted to reporting for the new nuclear industry. That 
issue lists 1,591 firms offering for sale products useful in these fields. The 
classifications of products extend from Absorbers—Radiation and Accelerators— 
Particle to Zinc Bromide, a substance used for shielding windows in atomic 
plants and laboratories. 

However, in the transition from the Government monopoly in atomic energy 
matters to a competitive private enterprise there are areas in which the Com- 
mission must take the initiative or give direct support to the development of 
industrial sources for certain products and services. There are other areas 
in which the Commission must itself supply needed materials or services until 
the growth of industrial usage permits private capital to provide them. 
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Preparation of materials by industrial suppliers 

One effective means of creating private industrial capacity is for AEC to pro- 
cure some materials and services required for its own operations from industrial 
sources thus providing a base load justifying plant capacity and development 
effort which the embryonic atomic energy industry could not support alone for 
several years. The development of new or improved processing methods by 
bringing concentrated industrial effort to bear on particular processing opera- 
tions is another objective. Steps along this line taken by the Commission 
during 1956 have included: 

AE procurement of uranium hevafluoride from industrial suppliers.—Invita- 
tions were issued on October 27, 1955, requesting proposals for supplying refined 
uranium compounds produced in privately owned and operated facilities. Seven 
proposals were received by October 1, 1956, the final date for their submission. 
The proposal submitted by general chemical division of Allied Chemical & Dye 
Corp. was selected as a basis for further negotiation. This proposal provides 
for the processing of uranium concentrate, to be supplied by the Commission, 
to uranium hexafluoride in an amount equivalent to 5,000 tons of U.O, annually 
for 5 years. The basis for selection of the Allied proposal was that it offered the 
desired quantity of material at the lowest overall cost to the Government.’ 

A letter contract with Allied was executed on December 5, 1956. The plant is 
to be located in the Ohio Valley at a site yet to be selected by Allied. Under 
the terms of the contract, it is to be in operation by April 1, 1959. Design 
work has been initiated by Allied. 

Proposed recovery by industry of uranium from AEC magnesium fluoride 
slag.—On November 2, 1956, the Commission invited proposals for the purchase 
of magnesium fluoride slag, containing 1 to 5 percent uranium, and for resale 
to the Commission of the recovered uranium. Proposals are to be submitted 
by April 1, 1957. 

Under the program, which was first announced on January 17, 1956, 4,000 tons 
of slag will be sold annually for 5 years beginning as early as July 1, 1958, 
at a price to be established by the competitive proposals. The magnesium and 
fluorine content of the slag will remain the property of the buyer. 

The uranium is to be returned to the Commission either as: (1) a concentrate- 
type material, suitable for feed to the AEC’s uranium refining process, or; (2) 
uranium hexafluoride. Since the original announcement of this program some 
80 firms have expressed an interest in participating. A technical information 
meeting to which these firms, as well as all access permit holders, were invited 
was held in St. Louis, December 6, 1956. Thirty-six firms were represented at 
this meeting. 


Progress toward establishment of industrial facilities to convert enriched 
uranium hexafluoride to forms required for fuel elements, fabricating fuel 
elements, and recovering scrap from fuel element fabrication 

Processing of UF.—An information meeting on the processing of “cold” 
(i. e., unirradiated) enriched uranium held in Oak Ridge during September 1956, 
was primarily oriented to the technology currently being used in Commission 
processing plants. In addition, attention was devoted to new developments. A 
large number of organizations attended the meeting and the tours of the produc- 
tion facilities at Oak Ridge and Fernald. Mallinckrodt Chemical Works has 
established new commercial facilities for the conversion of uranium hexafluoride 
to other uranium compounds. The plant is now processing normal and enriched 
uranium and uranium compounds. It also processes the uranium scrap from 
its own operations. This plant is the first commercial facility with the ability 
to convert uranium hexafluoride to other forms. Other firms have indicated in- 
tention to provide similar facilities. 

Fabricating fuel elements.—An increased number of firms is actively engaged 
in processing uranium or uranium compounds into fuel elements. The availa- 
bility of fuel element fabrication services from industry has made it possible 
for the Commission to withdraw almost completely from this activity as far as 
private projects are concerned and to procure some of its own processing and 
fabrication services commercially on terms advantageous to the Government. 
Several recent contracts for the manufacture of fuel elements for the Conimission 
have been awarded on the basis of competitive fixed price bids. 





2The process to be employed by Allied differs from that currently used in Commission 
facilities. Initial investigation of the unique features of the processes had been carried out 
in Commission laboratories and the results were made avaliable under the access-permit 


program. 
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Several developments involving the fabrication of reactor fuel elements in 
private industrial facilities indicate the growth of the industry in this field. 

Aero Jet-General Nucleonics is fabricating core assemblies for its own research 
reactors. 

Atomics International Division of North American Aviation plans to fabricate 
the fuel for its reactors. 

The Babcock & Wilcox Co. has undertaken the fabrication of fuel elements 
using uranium enriched to 20 percent uranium 235 for several foreign reactors. 
The first control rod elements for the Netherlands reactor are scheduled for 
delivery early in 1957 and manufacture of the elements for reactors for Brazil 
and West Germany has been undertaken. The entry of private industry into 
the manufacture of fuel elemenets from uranium enriched to 20 percent uranium 
235 marks a significant step. Previously the Commission had been the only 
source of such elements and the manufacture of satisfactory elements of this 
isutopic assay has been regarded as a difficult operation. This firm, too, has com- 
pleted the manufacture and delivery, under contract, of materials testing reactor 
fuel elements and is engaged in supplying fuel elements for the engineering test 
reactor, Livermore pool-type reactor, and one of the military reactors. It has 
made the fuel assembly for the critical experiment in connection with the Con- 
solidated Edison reactor and expects to manufacture the fuel elements for that 
reactor. 

Combustion Engineering, Inc., and Olin-Mathieson Chemical Co., have under- 
taken the manufacture of fuel elements for certain military reactors. 

The General Electric Co., in its metallurgical products department and atomic 
power equipment department, is preparing for the manufacture of fuel elements 
tor military and both domestic and foreign reactors. 

The Mallinckrodt Chemical Works is preparing for production of the uranyl 
sulfate solution type fuel for reactors for Japan and Denmark. 

Glenn L. Martin Co., plans to make the fuel elements for its own reactors and 
for others. 

Metals & Controls, Inc., fabricated the fuel elements for the Battelle reactor 
and is doing other fuel fabrication work on military reactors. 

Nuclear Metals, Inc., has produced the second core for the Argonne CP-5 and 
is engaged in fabrication of fuel for military reactors. 

Sylvania Electric Products, Inc. is manufacturing fuel elements for Atomic 
Energy of Canada, Ltd., in addition to fabrication work for the Commission. 

The Westinghouse Electric Corp., through its commercial atomic power division 
and Blairsville metals plant, is manufacturing certain military reactor fuel 
elemeuts and plans other fuel element fabrication for both domestic and foreign 
reactors. 

AMF Atomics is establishing a facility in Canada for the manufacture of 
fuel elements. Current plans involve work for AECL and the effect of current 
limitations on ownership and export of special nuclear materials are being 
investigated by that company to determine their effect on the ability of the 
company to provide similar services in connection with Commission and other 
United States and foreign reactors. 

This brief summary does not reflect the entire growth of activities in per- 
forming intermediate fabrication steps and, in view of the growth of the indus- 
try, it is undoubtedly incomplete in reflecting the complete capabilities of in- 
dustry for producing finished fuel. 

Scrap processing.—Several firms have indicated interest in constructing and 
operating commercial facilities to process uranium scrap resulting from the com- 
mercial fabrication of reactor fuel elements. A survey is being made by the 
Commission of its enriched uranium scrap to determine whether some quantities 
may be offered to industry to supplement scrap generated in the civilian program. 

Zirconium and hafnium.—The chief use of zirconium metal today is as a 
structural cladding and core alloying material for reactors. Hafnium which is 
useful for control rods in reactors, can be obtained as a byproduct from zirconium 
production. In May 1956 the Commission announced an expanded program to 
procure zirconium sponge. Long-range contracts have been signed with 3 new 
commercial suppliers for delivery of 2,200,000 pounds annually, of which about 
80 percent will be used in naval operating units. National Distillers Products 
Corp., will supply 1 million pounds annually from new facilities to be built at 
Ashtabula, Ohio: NRC Metals Corp., a subsidiary of the National Research 
Corp., Cambridge, Mass., will supply 700,000 pounds annually from a plant to 
be constructed near Pensacola, Fla.; and Carborundum Metals Co., will supply 
500,000 pounds annually from a plant being constructed at Parkersburg. W. Va. 
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Requirements for zirconium before these new plants go into production will be 
met by (1) production at a 325,000 pound annual rate from the Akron, N. Y., 
plant of Carborundum Metals Co., the only commercial supplier of reactor grade 
zirconium now in production in this country, (2) reactivating the Bureau of 
Mines pilot plant at Albany, Oreg., to produce about 300,000 pounds annually 
(the plant will be operated under contract by the Wah Chang Corporation of 
New York); and (3) importing 400,000 pounds from Japan during fiscal year 
1957 under an arrangement made on behalf of the Commission by the Commodity 
Credit Corp. 

Beryllium.—Beryllium is used in nuclear reactors primarily as a moderator 
and reflector. The only plant producing reactor grade beryllium has been the 
Commission plant at Luckey, Ohio, now operated by the Brush Berryllium Co. 
It is currently producing at a rate of approximately 43,500 pounds annually. 

The Commission has recently signed separate contracts with the Brush 
Beryllium Co. and the Beryllium Corporation of America for 100,000 pounds of 
reactor-grade beryllium metal from each contractor annually over a 5-year 
period. Brush Beryllium Co. will build a new plant at Elmore, Ohio, and the 
Beryllium Corporation of America will build one near Reading, Pa. 


Availability of AFC facilities and services for industrial use 

To further assist private industry, public organizations, and nonprofit insti- 
tutions in the formative years of their civilian application programs, the Com- 
mission provides, in its facilities, services which are not yet commercially avail- 
able. This program involves services of two general types: processing services 
on source, special nuclear, and byproduct material, or other special materials, and 
nuclear research and development services. 

Vaterials available from AEC.—The Commission continues to make available 
materials of the kinds and in the forms not currently available from industrial 
sources of supply, at the same time encouraging the development of such sources. 

As noted in the testimony on the raw materials situation, natural uranium 
supplies are adequate to meet the foreseeable demands of defense or industry. 
Similarly, the Commission’s ability to produce quantities of uranium 235 needed 
for both the presently known military demands and the forecast commercial 
demands of the next few years does not appear to place any limits on the progress 
of commercial development. 

The general policy of the Commission in distributing source, special nuclear, 
and byproduct materials is to provide these materials in the form most readily 
available as the result of the Commission’s normal operations with a minimum of 
special processing to make them suitable for commercial use. Thus the Com- 
mission relies upon industry to develop its own capability for further refining, 
processing, fabrication, and distribution, thereby minimizing demands on Com- 
mission facilities for these services. For example, the form in which the Com- 
inission prefers to furnish enriched uranium is uranium hexafluoride, the form 
withdrawn directly from the gaseous diffusion plants. The conversion of uranium 
hexafluoride to other forms such as metal, uranium oxide, or other uranium 
compounds is regarded as a processing service and is provided by the Commission 
only when the service is not commercially available. Charges for such services 
are determined for each application and are based on recovery of full cost to 
the Commission. 

Enriched uranium is generally useful only in forms other than uranium 
hexafluoride and accordingly, much of the enriched uranium distributed so far 
has been converted by the Commission to those forms. However, as previously 
reported, at least one commercial firm now has entered this business and persons 
requesting such services from the Commission, therefore, must now show they 
cannot obtain the required service from private suppliers. 

In addition to source and special nuclear materials, the Commission con- 
tinues to make heavy water available for industry’s use. Shipments for use 
outside of the United States totaled about 70 tons in 1956. Little demand, 
however, has developed in the United States. Studies concerning the cost and 
availability of upgrading and cleanup services for used heavy water are under- 
way by the Commission. It is anticipated that the Commission will have to 
perform this service until the volume involved makes it profitable for the work 
to be done by private industry. 

Chemical processing of spent reactor fuel elements.—The current projection 
of reactor fuel processing loads through fiscal year 1965, excluding those origi- 
nating in production operations, indicate a continuously increasing volume of 
fuel to be processed, much of it from military reactors. 








106 ATOMIC ENERGY INDUSTRY 


The reactor designs now under consideration for military and civilian power 
purposes involve fuel elements of many different chemical compositions and 
configurations. Practically all of the fuel elements require cladding or alloying 
materials other than aluminum, the only material for which an extensive 
processing technology has been developed. Consequently, the processing tech- 
nology for these new reactor fuel types is still in varying stages of development. 

Thus, a particularly important facet of the Commission’s program for provid- 
ing services relates to the processing of irradiated reactor fuels for recovery 
of their valuable constituents and disposal of the resultant radioactive wastes. 
While it has been and remains the hope of the Commission that this service, like 
all others required by the industry, will become available through private invest- 
ment, technological and economic uncertainties—the foremost of which is the 
lack of an adequate commercial load until a sizable power reactor industry is in 
being—may make it difficult for such services to be established on a sound 
commercial basis at an early time. 

In view of this possibility, the Commission has recently adopted a policy which 
will provide to reactor operators assurances that their fuel processing require- 
ments will be provided for at firm, reasonable charges. Under this program, the 
Commission will, at the request of licensed reactor operators, enter into con- 
tracts to provide for processing services for reactor fuels for a term extending 
through June 30, 1967, at firm charges subject only to escalation on the basis 
of a price index. These charges will be based upon the Commission's full cost 
recovery pricing policy as applied to an assumed plant of nominal 1 ton per day 
capacity, capable of processing all the various types of power reactor fuels of 
current interest. 

Consistent with the Commission’s efforts to encourage private participation 
in the field of fuel processing, these contracts would be subject to termination 
by the Commission on 12 months’ notice, in the event of a determination by the 
Commission that the required processing services will be commercially available 
at reasonable prices. 

Meanwhile the Commission has continued efforts looking toward the entry 
of commercial firms in the chemical processing of irradiated fuel elements. 
Technical information meetings have been held for the purpose of making 
available to industry the technology developed and used by the Commission in 
the chemical processing of irradiated fuel elements and to acquaint industry 
with the problems involved and the development work underway in the Com- 
mission for the solution of those problems. To further encourage the establish- 
ment of industrial chemical processing facilities for irradiated fuel the Com- 
mission announced that certain Government-controlled irradiated fuels would 
be made available to provide a base load for commercial chemical processing 
facilities. Estimates of the types and quantities of these Government-controlled 
fuels which might be made available for chemical processing in commercial facili- 
ties over the next 10 years have been furnished to industry. It is hoped that 
these Government fuels will assist in providing a sufficient base load for a 
commercial chemical processing facility. In order that such services may be 
furnished by private industry at reasonable prices however, some difficult 
problems are involved. 

Research and development services——The Commission, on request, will per- 
form specific research and development services for industry in Commission- 
owned facilities providing such services are not reasonably available from private 
sources and the proposed work will not interfere with the Commission’s pro- 
grams. A charge is made based on recovery of full cost to the Commission. 
Thus far, the bulk of the research and development services furnished by the 
AEC in response to specific requests has been in the fields of neutron and gamma 
ray irradiations. 

The Commission is committed to furnishing a substantial amount of research 
and development services under the power demonstration reactor program as 
part of its contribution to certain civilian reactor projects. Additional effort 
of this type is anticipated as the pace of industrial participation increases in 
such fields as fuel preparaton and irradiated fuel processing. 

The Commission has established as a policy that in providing materials or 
services which are generally available to the public, it will waive its rights to 
inventions or discoveries resulting from the use of such materials or services. 
At the present time, this waiver applies to most neutron and gamma irradiation 
services and to source, byproduct, and special nuclear materials distributed by 
the Commission in accordance with established price schedules. 
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VII. Some ASpPEcTS OF GOVERNMENT PoOLIcy AFFECTING ATOMIC INDUSTRIAL 
DEVELOPMENT 


AEC policy on prices and charges 

Significance to industry.—The AEC policy on pricing materials and services 
which it makes available, and on establishing fair prices which it will pay for 
special nuclear materials produced in licensed facilities is recognized as being 
of major importance to the growth and development of the industry, both here 
and abroad. 

The influence of these prices on the industry depends not only upon their 
actual level, but almost equally upon their stability, for without some assurance 
that these prices will remain reasonably stable, industry will be unable to make 
the long-range plans essential to the procurement of the financing necessary to 
proceed with its projects. 

There has, accordingly, been no change in the basic pricing policy of the Com- 
mission which was described in testimony presented at last year’s section 202 
hearings. As before, this policy follows the criteria of the act with respect to 
nondiscrimination among users, reasonable compensation to the Government, 
encouragement of research and development, and avoidance of discouraging the 
development of sources of supply independent of the Commission. 

Full cost of recovery policy.—For miscellaneous services and materials which 
the Commission must furnish in the absence of adequate commercial sources of 
supply, the Commission has continued to follow the policy of charging the full 
cost or a higher going commercial rate if appropriate to avoid discouraging the 
development of sources of supply independent of the Commission. The full costs 
applied by the Commission include direct and indirect operating expenses, depre- 
ciation, and an added factor to cover AEC overhead, interest on Government 
investment, process improvements, special handling, and other intangible 
expenses. 

Charges for enriched uranium.—On November 18, 1956, supplementing the 
President’s announcement of that date regarding the program for making 
uranium fuel available for power and research reactors abroad, the Commission 
announced its prices for enriched uranium. The newly announced price for 
uranium 235 at an enrichment of 20 percent is about $16 per gram as uranium 
hexafluoride. The new schedule supersedes the previous unclassified price of 
$25 per gram of uranium 235 as uranium metal of 20 percent enrichment for 
research reactor quantities. 

The new schedule is based on provision of uranium as hexafluoride rather than 
as metal (the form contemplated in the 1955 schedule) ; and on transactions in 
larger quantities than those contemplated in the 1955 schedule which was limited 
to transfers of not more than 6 kilograms of uranium 235. 

The Commission’s prices as set forth in‘the schedule are not guaranteed, but, 
as in the case of its other prices, it is the intention of the Commission to main- 
tain the price schedule on as stable a basis as is possible. As stated in last 
year’s testimony, the Commission does not intend to make a change unless 
technological or other factors substantially increase or decrease costs. 

The price schedule applies to the material in the form of uranium hexa- 
fluoride, withdrawn from the gaseous diffusion plants at Oak Ridge, Portsmouth, 
or Paducah. Conversion to other forms, such as uranium oxide or metal, will 
be performed for private users by the Commission only if commercial facilities 
are not available. In this case, the charges for such conversion services will 
be based upon the pricing policy outlined above which provides for recovery of 
AEC’s full costs, or the use of the going commercial rate, if appropriate to 
avoid development of commercial sources of such services. 

The schedule also applies to the credit given for residual material which 
is returned to the Commission after usage. In this case also the prices are 
applicable only to material in the form of uranium hexafluoride. The Com- 
mission hopes that industry will provide its own facilities for the recovery of 
scrap or irradiated material and reconversion to the form of uranium hexa- 
fluoride. Where this is not possible, appropriate charges will be made by the 
Commission to cover the costs of converting material accepted by it in other 
forms to uranium hexafluoride. 

Guaranteed prices to be paid by AEC for special nuclear material.—Section 
56 of the Atomic Energy Act authorizes the Commission to establish the fair 
prices to be paid for special nuclear material produced in licensed facilities and 
to guarantee such prices for a period not to exceed 7 years. The schedule of 
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guaranteed fair prices to be paid for special nuclear material produced in the 
7-year period ending June 30, 1962, was established in January 1955 on a 
classified basis. These prices covered plutonium in metal form and uranium 233 
in metal or nitrate salt form for both military and fuel uses. On November 
18, 1956, the Commission announced the establishment of unclassified guaranteed 
fair prices for plutonium and uranium 233 for reactor fuel use for 1 addi- 
tional year beginning July 1, 1962. These prices are $12 per gram for plutonium 
metal and $15 per gram for uranium 233 as nitrate salt, and are based on the 
estimated fuel value of plutonium and uranium 233 in relation to that of 
uranium 235 when research and development now in progress leads to methods 
for the use of these materials as reactor fuels. These prices for plutonium and 
uranium 233 will result in revenues for typical thermal reactors in the order 
of 1 mill per kilowatt-hour. 

With respect to foreign purchases and as announced by the President on 
November 18, 1956, the Commission stands ready to buy, at specified prices, 
during the period ending June 30, 1963, all plutonium and uranium 233 offered 
to the United States which has been produced in reactors abroad, fueled with 
material furnished by the United States. 

In keeping with the President’s announcement that the material so acquired 
will be used solely for peaceful purposes, the prices specified are those indicated 
above, $12 per gram for plutonium and $15 per gram for uranium 233, which 
are based upon the estimated fuel values of these materials. 

Under existing authority, such foreign purchases will be made upon an annual 
basis and subject to the availability of appropriations. The Commission ex- 
pects to recommend at this session of the Congress legislation which will provide 
authority to the Commission, with the approval of the President, to establish 
guaranteed prices for purchase of plutonium and uranium 233 from reactors 
abroad, fueled with material supplied by the United States. 

Other prices previously announced by the Commission of $40 per kilogram 
for natural uranium metal, $48 per kilogram of thorium metal, and $28 per 
pound for heavy water, remain unchanged as do the classified prices for depleted 
uranium. With respect to thorium metal, the current iadications are that 
commercial source of supply will be developed in the near future, which should 
make it unnecessary for the Commission to continue to supply this material. 


Indemnity against liability 

There has been no significant change with respect to the problem of Government 
indemnity against liability arising from nuclear incidents since proposed legis- 
lation on this subject was considered by the Joint Committee during the last 
session of the Congress. The organizations engaged in the planning and con- 
struction of large power reactors have given no indication of changing their views 
with respect to the need for such indemnity. Those going ahead with construc- 
tion are doing so on the assumption that it will be provided. The Commission 
believes, therefore, that enactment of such legislation is still essential if the 
present rate of development of nuclear power is to expand or even be continued. 

The syndicates which have been organized by the insurance industry to provide 
property and liability insurance covering major nuclear energy risks are under- 
stood to be about ready to issue policies. (Premium rates to be given if available 
by time of hearings.) It appears, in most cases at least, that this coverage will 
be adequate except for public liability. The concern about the remote possibility 
of claims for injury and damage in excess of the relatively large coverage which 
the private insurance industry is providing makes Government indemnity 
necessary. 

The Commission is developing a specific legislative recommendation which it 
believes will meet the requirements for such indemnity. In doing so, it has 
given careful consideration to the coverage being provided by the insurance 
industry, recognizing that adequate protection from liability generally would be 
provided concurrently by insurance and by Government indemnity. The Com- 
mission’s recommendations will be submitted in due course. 

In connection with its consideration of the indemnity problem, the Commission, 
as reported in a later section of this testimony, has undertaken a comprehensive 
survey of the possible extent of damage from a runaway reactor. A preliminary 
report based on this survey will be submitted to the Joint Committee as soon 
as it has been completed. 
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Development of standards and specifications for special nuclear materials and 
other special materials 


For accurate measurement of quantities of special nuclear materials it is 
necessary that standardized materials of each type be available so that the 
results of various measurement methods can be evaluated against a uniform 
standard. 

The most pressing standards problem relating to peaceful uses of atomic energy 
concerns uranium isotopic standards. Accordingly, the Commission last year 
formed a Committee for Uranium Isotopic Standards and asked it to address 
itself solely to that problem. This Committee’s report outlined plans for prep- 
aration and issuance of provisional standards until certified standards can be 
developed. In accordance with the recommendations of the Committee, work 
has been undertaken on provisional standards by the National Bureau of 
Standards. 

The longer term and more comprehensive need for standards of various kinds 
is now being studied and recommendations developed by the AEC staff for 
consideration by the Commission. 

Specifications for materials handled by the AEC are in various degrees of 
firmness. Since specifications are a necessary part of lease, purchase, or sales 
contracts, the AEC is developing such specifications to the extent necessary in 
its role as a routine supplier and recipient of materials to and from commercial 
channels. 

Specficatons for the materjals, upon which AEC payments of guaranteed fair 
prices will be based, have been published on a classified basis and sent to all 
access-permit holders. 

The AEC is also undertaking to standardize the specifications for uranium 
hexafluoride for purchases and sales. Tentative specifications have been worked 
out to give industrial groups a clearer picture of the tolerances which are to 
apply to uranium hexafluoride received from the AEC or returned to the AEC. 

Upon receiving assurance that material necessary to atomic industrial devel- 
opment is unavailable commercially, the Commission may enter into an agree- 
ment to furnish that material. In case this occurs, the specifications for that 
particular order are developed. Materials for which this type of action has 
been taken include enriched and depleted uranium metal and compounds, other 
than UF,, and normal uranium metal and compounds. 


Patents 


The increased activity of American industry in the field of atomic energy is 
reflected in some measure by the increased number of patent applications filed by 
private industry and reported to the AEC by the Commissioner of Patents under 
section 151d of the Atomic Energy Act of 1954. During the past year approxi- 
mately 450 applications have been reported as against some 135 in 1955 and 50 
in 1954. The major portion of the inventions and discoveries covered by these 
applications have fallen in the following fields: Use of irradiations and radio- 
chemical processes, reactors and components associated therewith, general chemi- 
eal processing, uranium ore processing and uranium chemistry, and radiation 
instrumentation including detectors and well-logging apparatus. 

A number of the applications that have been filed by private industry have 
been placed under secrecy order in accordance with section 181 of title 35, United 
States Code. The issuance of a secrecy order on an application does not prevent 
prosecution, but defers the issuance of a patent until the secrecy order is 
rescinded. Moreover, the imposition of a secrecy order on a patent application 
does not prevent the applicant from utilizing the invention or discovery subject, 
of course, to appropriate security safeguards. Periodic review is made of such 
secret applications so as to assure the issuance of patents and dissemination of 
information consistent with the common defense and security. It is anticipated 
that a number of the patent applications presently subject to secrecy orders can 
be declassified shortly as one result of the Commission’s recent adoption of a 
new declassification guide, which was reported earlier in this testimony. 

In pursuance of the program to encourage industrial participation, the Com- 
mission has made a portfolio of some 1,100 patents available for licensing. 
These patents fall in the following fields: Uranium and transuranic chemistry ; 
ore-treatment devices and processes ; general chemical fields, including beryllium, 
boron, fluorine, fluorocarbons, zirconium, heavy water, etc.; reactors and reactor 
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techniques; radiation detecting and measuring systems; particle accelerators 
and electromagnetic separating equipment and processes ; mechanical equipment, 
including manipulators, pumps, valves, etc.; testing and measuring devices and 
processes, such as flowmeters, calibration equipment, radiographic techniques, 
etc. 

In September of 1956 a tripartite agreement was concluded among the Govern- 
ments of the United States, the United Kingdom, and Canada under which the 
United States acquired all rights in the United States in inventions or discoveries 
owned by the British or Canadian Governments which were the subject of United 
States patents or patent applications as of November 15, 1955. The United 
Kingdom and Canada retain a nonexclusive license in such inventions and 
discoveries for governmental and mutual-defense purposes. 

The agreement also gives American nationals and industry the right to licenses 
in Canada and Great Britain on the same terms and conditions as are accorded 
British and Canadian nationals by their own Governments. The patents acquired 
by the United States Government under this agreement will be made available for 
licensing on a nonexclusive, royalty-free basis the same as other patents owned 
by the Commission. This will assure freedom of action not only by the United 
States Government but by American industry in the United States as respects 
those inventions which were made during the period when atomic-energy opera- 
tions were largely a Government monopoly. At the same time it will assure 
that American industry will not be discriminated against as to these patents 
in Canada and the United Kingdom. (A fuller discussion of the tripartite agree- 
ment appears in the 21st semiannual report, pp. 104-106. ) 

The power bilateral agreements for cooperation under section 123 with Canada, 
the United Kingdom, Austrialia, Belgium, the Netherlands, and Switzerland 
contain provisions under which the United States acquires rights in the United 
States in any invention made by persons under the jurisdiction of the foreign 
government that results from interchange of information classified when com- 
municated, as well as include a provision as respects nondiscrimination against 
American nationals in the issuance of licenses in such foreign countries. The 
numerous research-reactor agreements providing for the interchange of unclassi- 
fied information contain no patent provisions. 

The Commission has pursued the practice of having contractors, when report- 
ing inventions, indicate whether they desire to file any United States or foreign 
patent applications. If the invention does not involve classified subject matter, 
the Commission has promptly notified the contractor to proceed to file the United 
States and any foreign applicaions the contractor desires. In instances in- 
volving restricted data, foreign applications, of course, have only been filed by 
the contractor or the Commission where the subject matter involved falls within 
the scope of information exchangeable under an agreement for cooperation nego- 
tiated under section 123 of the Atomic Energy Act, after it has been ascertained 
that the subject matter is of sufficient importance to warrant the filing in the 
foreign country. 

The Commission has not filed any directive to have a patent issued to the Com- 
mission under the provisions of section 152. The Commission has continued 
to employ contract provisions under which the Commission has the right to 
acquire all rights in inventions in the atomic-energy field. 

Further, the Commission has not invoked compulsory licensing as authorized 
by section 153, nor has any compulsory licening proceeding been initiated by any 
private party. 

To assist industry in development of peaceful uses of the atom, the Commis- 
sion has issued regulations waiving its rights under section 152 as respects in- 
ventions resulting from access to restricted data and inventions made as a result 
of the use of materials or services sold or otherwise made publicly available. 
The Commission feels that these waivers will provide incentive to private persons 
to utilize such information, materials, and services to develop peacetime applica- 
tions of nuclear energy. Furthermore, a General Counsel opinion has been 
issued that a license from the Commission is not a contract, arrangement, or 
other relationship as those terms are used in section 152. (This is more fully 
set forth in the 21st seminannual report, pp. 105-106.) These regulations and 
interpretations have clarified for industry the position of the Commission with 
respect to the exercise of its rights under section 152. 
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VIII. Progress IN THE NUCLEAR REACTOR FIELD 


As envisaged by the national policies established in the Atomic Energy Act of 
1954, private industry is playing an increasingly important role in the nuclear 
reactor field. With opportunities expanded by the act, free and competitive 


American industry has moved on a broad front to develop atomic-energy enter- 
prises. 


STATUS OF REACTOR PHASE OF ATOMIC INDUSTRY 


During 1956 the number of companies participating in the reactor phase of 
the atomic-energy industry and their gross volume of business gained markedly. 

As of December 31 at least 21 companies were constructing or planning to 
construct civilian power or research reactors. It should be recognized that other 
companies which have not yet obtained reactor business are also offering their 
services. At least one manufacturer expects to have small portable research 
reactors “for sale off the shelf by March 1957.” 

Entrance of private enterprise into the reactor phase of the atomic-energy 
industry since the passage of the Atomic Energy Act of 1954 has been facilitated 
by several major governmental actions. 

Procurement by the Commission under the expanding civilian and military 
reactor programs has opened new markets to private suppliers. Allocation by 
the President of enriched fuel for domestic and foreign reactors was an essen- 
tial action. Sales of research reactors to foreign countries have been stimulated 
by United States Government grants and by Commission regulations enabling 
American firms to participate more widely in industrial activity abroad. AEC 
declassification and access permit policies have made much technical information 
available to potential private suppliers. 

In the building of nuclear reactors for power or for research, diverse skills are 
required. New metals, vacuum welders, unusual valves and pumps, catalytie 
recombiners, intricate heat exchangers, specialized instrumentation, and a host 
of other components are supplied by companies which specialize in these fields 
but do not necessairly have extensive atomic-energy experience. Many of these 
companies have set up new divisions in order to expand their activities in the 
atomic industry. 

In other instances cooperative groups have been formed to share research 
facilities or to promote atomic developments that might be too expensive for any 
single member company. For example, 24 companies, with diverse interests 
ranging from food processing to papermaking, have joined in support of the 
construction and operation of the $700,000 research reactor completed during 
1956 at the Armour Research Foundation in Chicago. Power Reactor Develop- 
ment Co., Inc., Yankee Atomic Electric Co., Nuclear Power Group, and the 
recently formed Carolinas-Virginia Nuclear Power Associates, Inc., are exam- 
ples of industrial groups formed for the cooperative development of nuclear 
powerplants in their geographical areas. 

Engineering companies and reactor manufacturers are participating in various 
arrangements with the ultimate utility operators in the actual development work 
on the specific types of nuclear powerplants. Prominent among these industrial 
participants are the Babcock & Wilcox Co. (Consolidated Edison Co. reactor), 
General Electrie Co. (Commonwealth Edison Co. reactor), Westinghouse Electric 
Corp. (Pennsylvania Power & Light Co. reactor), and Nuclear Development Cor- 
poration of America (Chugach Electric Association reactor). 


COMMISSION PROGRESS IN POWER-REACTOR DEVELOPMENT 


It might be well to repeat the overall Commission policy with respect 
to the development of nuclear reactors. The future atomic-energy industry 
must be built on a broad and solid technological base. The Commission, through 
the work of industrial and university research and development contractors, 
carries the major responsibility for developing the basic technology for all types 
of reactor systems. 

The international situation demands that military efforts continue to be a 
major part of these basic developments. Military reactors, primarily those for 
propulsion purposes, still require more than three-fifths the effort and budget of 
the Commission’s reactor-development program. In many ways these activities 
are of direct benefit to the peacetime developments, and more and more of the 
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data resulting from them which have no military bearing are being declassified 
and made available to the reactor industry. Also a portion of the basic technical 
information useful in civilian power-reactor design and operation, which is 
developed in our military reactor work, is being made available to the reactor 
industry through the access-permit program. 

The Commission believes that American industry has the major responsibil- 
ity for the practical applications of peacetime nuclear developments—for 
designing, building, and operating nuclear power reactors, process heat reactors, 
food irradiation reactors, or commercial reactors for other purposes. To become 
economic, nuclear power must meet more stringent requirements in the United 
States than in any other country because of our low-cost fossil fuels. The Com- 
mission believes that success will be achieved more surely and more quickly by 
pursuing simultaneously several technological approaches to practical power 
reactors. Several different types of power reactors will be needed to meet 
varying requirements of capacity, physical size, location, and available fuel 
resources. The Commission program of reactor development is designed to 
satisfy so far as possible these military and peacetime needs. 





ACCOMPLISHMENTS IN REACTOR DEVELOPMENT 


Following are some of the more important accomplishments of the com- 
bined activity of industry and Government, many of them occurring in the past 
year: 

1. As reported in the latest tabulation “Nuclear reactors built, building, or 
planned in the United States” (which is appended for easy reference as table Ia 
and is also included in the 21st semiannual report (pp. 348-363) ), this Nation 
had as of the end of 1956 built and operated 61 reactors of various types, excluding 
critical experiments and zero power reactors. To the best of our knowledge, 
this is considerably more than have been built and operated in all other nations 
of the world (chart I). 

2. The number of power-reactor sales now under negotiation between American 
firms and foreign countries under the atoms-for-peace program is reaching signifi- 
cant proportions. 

3. The number of research and test reactors built or building in the United 
States continues to increase (table Ia and charts Land IT). 

4. In the research reactor field, there is promise of rapid growth in reactors 
for medical research and therapy. The first reactor designed specifically for 
this use is under construction at Brookhaven National Laboratory. At the end 
of December it was 11 percent complete (21st semiannual report, p. 79). 

5. The number of power reactors built or building in the United States con- 
tinues to increase (table Ia and charts I and II). 

6. Work has begun on the development of the first nuclear-powered merchant 
ship as a joint endeavor of the Commission and the Maritime Administration 
(21st semiannual report, p. 45). 

7. Studies have been made on a number of possible applications of reactors 
for other purposes such as locomotives, overland cargo carriers, gasification of 
coal, process heating, and sources of radiation for chemical reactions and physi- 
eal effects. 

8. The supply of important reactor materials has been increased and their cost 
lowered through contracts with industrial suppliers (20th semiannual report, 
pp. 54-56 and 21st report, p. 47). 

9. A program looking toward development of practical means for utilizing 
plutonium as fuel in power reactors has been initiated (20th semiannual report, 
p. 42; 21st report, pp. 43, 44). 

10. Expansion of the Commission’s activities has taken place in the fields of 
reactor safety, site selection, and waste disposal (20th semiannual report, pp. 
59-62, 113-114; 21st report, pp. 48, 143-161). 


INFUENCES SLOWING DEVELOPMENT 


Following are some causes of difficulty and delay encountered recentky in the 
pursuit of economic nuclear power: 

1. Adequate public liability insurance coverage has not yet been provided. 

2. Increased costs of nonnuclear power equipment have raised capital require- 
ments for nuclear plants as well as for conventional plants. 

3. The shortage of technical manpower makes staffing of projects difficult. 

4. Because of the laws under which they operate and their own nature, public 
and cooperative power groups have found it necessary to impose ceilings on the 
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amount of construction and operating costs to be borne in their nuclear power 
developments. 

5. High capital costs and high fuel fabrication costs continue to be major 
economic barriers. 

6. Materials problems unrelated to nuclear design or operation have delayed 
experimental reactor projects. 

It is significant nevertheless that, as 1957 opens, 5 full-scale civilian nuclear 
powerplants are in various stages of construction, and plans—in various stages 
of discussion or negotiation—have been announced for 11 other such plants. 


GOVERNMENT ACTIONS AIDING DEVELOPMENT 


Two governmental actions of 1956 have helped to speed atomic power develop- 
ment: 

1. In February 1956, as noted earlier, the President announced that 40,000 
kilograms of uranium 235 would be made available for peaceful purposes. Of 
this total, one-half is earmarked for domestic uses, principally for powerplants, 
and one-half is available to friendly foreign nations and to the new International 
Atomic Energy Agency when that organization begins operations. 

In October 1956, a specific pledge of 5,000 kilograms (to be taken from the 
February allocation) was made to the Agency by a Presidential letter to the 
Conference on the Statute of the Agency. In addition to the 5,000 kilograms 
the Presidential letter pledged that the United States will match the total con- 
tribution of nuclear materials by all other nations through July 1, 1960. 

2. In November 1956, the Commission announced unclassified prices which the 
Government thenceforth would charge for nuclear fuels both at home and abroad 
and the first unclassified prices which the Government would pay for plutonium 
and uranium 233 produced as a byproduct of foreign civilian nuclear power- 
plants, which obtain their fuel from the United States under an agreement for 
cooperation, and for these same materials produced by domesti¢ power reactors. 
Assurances have been given that all plutonium purchased under our atoms-for- 
peace agreements will be used only for peaceful purposes, 


STATUS IN 1957 OF MAJOR POWER REACTOR PROJECTS 


The present status of the civilian power reactor programs of industry and the 
Commission has been described in detail in the 21st semiannual report. Hence, 
only a brief summary of these programs, of the manner in which they are 
planned and undertaken and of the present status of the indivdual projects is 
presented in this testimony. 

Basic points of philosophy expressed to the committee by the Commission in 
April 1955 continue to guide Commission actions in this field. The two general 
principles are: 

1. Developing economically competitive nuclear power for civilian use will 
be aided by maximum practical utilization of the financial incentive common to 
business ventures in order to stimulate ingenuity and imagination and the 
assumption of calculated technical and economic risks. 

2. The Commission’s role should be to develop advanced technology at Govern- 
ment expense and to stimulate outside groups to undertake developmental or 
demonstration power projects primarily with non-Commission financing. 

In general the application of these principles has involved : 

(a) Financing almost entirely by the Commission of experimental reactors 
and studies whose primary aim is to develop and prove out basic technology ; 

(b) Limited financial help by the Commission to industrial, cooperative, or 
public power groups in construction and operation of reactor demonstration 
projects which build on the technology developed in the experiments and add 
operational and economic data. 

(c) Complete financing by industry of certain independent projects which also 
contribute further to technology and add operational and economie data. 

Obviously, the Commission is influencing the technical approaches that will be 
tried in the search for economic nuclear power by its selection of the experi- 
mental projects to be undertaken to develop basic technology. Industry, ¢o- 
operative, and public groups tend to base their full-scale projects on those ex- 
periments which have succeeded in advancing technology to the point where 
feasibility has been established. These full-scale projects tend further to de- 
velop the advanced technology and to press toward economic feasibility. Thus 
the Commission’s decisions on basic experiments and its success or lack of success 
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in any particular experiment has essentially determined the directions in which 
current power reactor development is progressing. 

In the President’s message to the Congress on the budget for fiscal year 1958, 
the policy on financing of large-scale commercial power reactors was stated as 
follows: 

“In the belief that basic responsibility for construction of large-scale com- 
mercial power reactors should not have to be assumed by the Federal Govern- 
ment, no funds for construction of new large-scale reactors are proposed in this 
budget. A number of new proposals from non-Federal interests are now being 
developed. However, if acceptable proposals for non-Federal construction of 
promising reactor types do not materialize within a reasonable time, a request 
will be made to the Congress for funds for direct construction by the Federal 
Government.” 

THE COMMISSION’S EXPERIMENTAL PROGRAM 


The Commission’s civilian power reactor program began with an experimental 
program for testing out five power reactor concepts. This was formalized in 
early 1954. Prior to that time, the production and military propulsion reactor 
programs, plus exploratory research and development work had developed a 
substantial amount of information on 80 or more reactor concepts. 

The reactor projects finally proposed for experimentation represented the com- 
bined judgment of the staffs of AEC and principal contractors. Their recom- 
mendations were reviewed and endorsed by the Commission’s General Advisory 
Committee. The recommendations were presented to the Commission for review 
and after consideration were approved. Next, the program was reported to the 
Joint Committee on Atomic Energy. The committee held hearing, receiving 
comment from leading nuclear specialists, and in February of 1954 endorsed the 
program. Through this process the best judgment of Government, business, and 
technical men was reflected in the planning of the program. 

The five reactor concepts selected in 1954 were judged to be potentially capable 
of producing economically competitive nuclear power and to be sufficiently well 
advanced in technology to make construction of experimental reactors technologi- 
cally feasibie. The five original concepts were pressurized water, boiling water, 
sodium graphite, fast breeder, and aqueous homogeneous. The program is not 
static. It has expanded as new ideas generated. Today five more reactor con- 
cepts are being explored, namely, organic moderated, liquid-metal-fueled, gas 
cooled, molten plutonium, and heavy water natural uranium. The experimental 
program is also giving special attention to the development of technology for 
using plutonium as a reactor fuel. 

Evaluations of proposals from whatever sources have required participation 
on the part of the Commission’s staff, its National Laboratories, and industrial 
contractors. The process from time to time has involved specific evaluation 
assignments to the National Laboratories and industrial contractors and special 
meetings between key staff members of the Commission and its laboratory direc- 
tors or other technical advisors. 

All recommendations for starting new projects or making major changes in 
current projects are discussed with the General Advisory Committee. Hither 
through the budgetary process or by direct project submission, each recommen- 
dation is taken by the General Manager to the Commission for its attention or 
approval. 

The status of the experimental projects under way in early 1957—in various 
stages ranging from preliminary planning to on-line power generation—is as 
follows: 


Pressurized water reactor (PWR) 


As of January 31, 1957, overall construction was 67 percent complete on this 
60,000-kilowatt nuclear powerplant at Shippingport, Pa. Criticality is expected 
late in 1957. Design of the second reactor core, which is expected to produce 
greater power than the first core, is proceeding at the Bettis plant of the Atomic 
Energy Commission. 


Boiling water reactor experiment (BWRE) 


Construction of this experimental reactor was completed and preliminary oper- 
ations at full power (5,000 ekw) were conducted late in 1956 and early this 
year. When electric power from the machine is available, it will be used by 
the Argonne National Laboratory, the site of the reactor. The reactor’s initial 
operations will be with light water but it is intended to fabricate a new core 
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loading for use with heavy water if initial operations with light water show . 
this to be practical. 


Boiling reactory experiments (BORAX) 

The third in a series of boiling water reactor feasibility experiments, designated 
BORAX-3, conducted by the Argonne National Laboratory at the Idaho Na- 
tional Reactor Testing Station, completed 6 months of operation at design tem- 
perature and pressure and at power levels sufficient to allow generation of about 
2,000 electrical kilowatts. This performance with aluminum clad uranium alloy 
fuel elements was substantially better than anticipated. Operation of the facility 
with a set of aluminum uranium oxide-thorium oxide-fuel elements (BORAX-4) 
was initiated late in 1956. 

Argonne boiling reactor facility (ARBOR) 

Current work in the boiling water reactor program will be supplemented by 
the construction and operation of this facility at the National Reactor Testing 
Station. By simulating experimentally a wide range of operating conditions 
pertinent to the performance of boiling water reactors, ARBOR is expected to 
contribute materially to the progress of design studies now underway on boiling 
water central station nuclear powerplants. 

Sodium reactor experiment (SRE) 

Installation of components in this reactor, being built by Atomics International, 
a division of North American Aviation, Inc., at Santa Susana, Calif., nears com- 
pletion following some construction difficulties which led to delays. Criticality 
is expected in early 1957, followed by power operation during which up to 6,000 
kilowatts of electricity will be fed into the lines of Southern California Hdi- 
son Co. 

The Commission feels that sodium technology still offers great promise for 
land-based central station nuclear powerplants despite the experience with 
superheater and steam generator leaks in the submarine Searwolf’s sodium re- 
actor plant. 


Experimental Breeder Reactor No. 1 (EBR-1) 

The core of this reactor, which was damaged during a series of transient 
experiments in November 1955 was removed from the reactor and shipped to 
the Argonne National Laboratory for detailed examination. Much has been 
learned from examination of this core. The EBR-1 had operated for nearly 4 
years since the world’s first nuclear electric power was produced by it in De- 
cember 1951. 

A replacement core of highly enriched uranium 235 is being manufactured in 
order to put the reactor back into operation late in 1957. This core will be 
designed to avoid the free bowing of the fuel elements which it is believed caused 
the nuclear instabilities observed in operation of the reactor with the second 
core. It is expected that the new core will demonstrate greatly improved 
stability. 

Experimental Breeder Reacior No. 2 (EBR-2) 

The conceptual design has been completed and architect-engineering work 
has begun on this 15,000 electrical kilowatt experimental reactor to be located 
at the National Reactor Testing Station in Idaho. Construction of the reactor 
is scheduled to start in July 1957. The plant is scheduled to begin operation dur- 
ing 1959. Meanwhile a large mechanical mockup of the core and associated 
equipment was operated successfully at the Argonne National Laboratory. Large 
scale hot sodium pumping tests were also started. Critical experiments were 
carried out at Idaho to establish the nuclear physics characteristics of the 
EBR-2 core. 


Homogeneous reactor experiment No. 2 (HRE-2) 


Startup of the reactor at Oak Ridge National Laboratory has been delayed 
by stress corrosion cracking in the leak detector system and possibly also in 
the connecting high pressure system. The reactor itself is not affected. The 
damage was discovered during nonnuclear test operation of the reactor system 
during December, 1956. The extent of the replacements necessary and the 
consequent delays will be determined after further test operation in January 
and February. 

Although it had been hoped that a slurry blanket might be utilized with this 
reactor (instead of the heavy water reflector to be used initially), it does not now 
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appear feasible and plans are underway for a third experiment, HRE-3, utilizing 
a slurry of thorium oxide for the blanket. 


Los Alamos power reactor experiments (LAPRE) 

The Los Alamos power reactor experiment No. 1 (LAPRE-1) utilizing a com- 
pact, gold-clad reactor fuel with uranium 235 dissolved in concentrated phos- 
phorie acid was started up twice during the year. On both occasions failure 
eaused by corrosion occurred rapidly. It has been decided to abandon this 
experiment. 

A second experiment, LAPRE-2, will benefit substantially from the experiment 
with LAPRE-1. It is similar to LAPRE-1 except that it depends on thermal 
convection rather than pumped circulation. LAPRE-2 was assembled for test- 
ing during the year. 


Organic moderated reactor experiment (OMRE) 

Design and construction was started during 1956 by Atomics International at 
the National Reactor Testing Station in Idaho of a reactor experiment to dem- 
onstrate the feasibility of utilizing organic materials such as diphenyls or 
terphenyls as coolant and moderator for a power reactor. Operation of the 
experiment, which will produce 5,000 to 16,000 thermal kilowatts (no electricity), 
is scheduled for mid-1957. 


Liquid metal fuel reactor experiment (LMFRE) 

Studies and development work on reactors utilizing as fuel a solution of 
uranium 235 or uranium 233 in molten bismuth have been conducted at the 
Brookhaven National Laboratory for a number of years. The use of a blanket 
of thorium and bismuth particles as a slurry in bismuth has been investigated. 
Plans and designs for a reactor experiment are now being developed by Brook- 
haven and by Babcock & Wilcox, selected as the contractor, but the details 
of the design and the location of the reactor have not yet been decided. 


Gas-cooled reactor erperiment (GCRE) 

Contract negotiations with the Aerojet-General Corp. for design, fabrication, 
and initial operation of this reactor at the National Reactor Testing Station have 
been completed. Although this experiment is part of the Commission’s Army 
reactors program and will provide data and experience to meet military needs, 
the concept has potentialities as well for small civilian powerplants. 


Molten plutonium reactor experiments 


Research and development on molten plutonium alloys and containing ma- 
terials led to formulation of plans for a Los Alamos molten plutonium reactor 
experiment No. 1 (LAMPRE-1) which is to be a reactor containing molten 
plutonium alloy. The coolant is to be sodium. The reactor will produce about 
1,000 thermal kilowatts at about 1100° F. and is scheduled to go into operation in 
1958. No blanket will be used for this first experiment. If this experiment is 
successful, LAMPRE-2 will be developed on a larger scale. Should LAMPRE-2 
proceed as planned, it will have a thermal output of about 10,000 kilowatts as 
compared to 1,000 kilowatts for LAMPRE-1. 

Neither LAMPRE-1 nor —2 will produce electric power, but they will serve 
as engineering guides for designing a larger LAMPRE-38 which may produce 
about 15,000 kilowatts of electricity. 

As part of this program, molten plutonium fuel samples utilizing tantalum as 
the containing material have been irradiated in the materials testing reactor 
with very favorable results. 


Heavy water power reactor development work 

The Commission has negotiated a contract with E. I. du Pont de Nemours & 
Co., Inc., for studies and evaluations of natural uranium fueled, heavy water 
moderated and cooled power reactors based on the Savannah River production 
reactors which the company operates for the Commission. 


Plutonium recycle development work 

The Commission has accepted a revised proposal from the General Electric 
Co. for a program to demonstrate the feasibility of recycling plutonium in power 
reactors. The use of plutonium as reactor fuel will be a major step forward in 
the program to achieve low-cost nuclear power both here and abroad. 

Further details about projects in the experimental program are given in table 
Ib and in TID—4562, a brochure giving technical and pictorial data on some ex- 
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perimental and test reactors which has been distributed to members of the com- 
mittee. 
POWER DEMONSTRATION REACTOR PROGRAM 


The Commission’s power demonstration reactor program was inaugurated in 
January 1955, with a first invitation which has been suceeeded by two later 
ones. In this program, private, cooperative, and public power groups and the 
Commission are participating jointly to develop prototype power reactor plants 
to demonstrate technical and economic feasibility of various reactor concepts. 

Proposals submitted to the Commission are evaluated by the Commission’s 
staff with assistance as necessary from its National Laboratories and other 
technical advisers. Selected directors of National Laboratories served as mem- 
bers of a technical advisory group in considering proposals received as a result 
of the first invitation under this program. Subsequent technical evaluations 
have been made primarily by the Commission’s staff with the aid of consultants. 
In addition to its technical evaluation, the Commission processes such proposals 
in a normal procedure for contractor selection with a Selection Board composed 
of key staff members representing the Divisions of Reactor Development, Fi- 
nance, and Civilian Application. Board Chairmen thus far have been man- 
agers of AEC Operations Offices. Recommendations of the Board are made to 
the Director of Reactor Development. Final approval or rejection of a proposal 
as a basis for contract negotiations is given by the Commission. 

The scheduling of demonstration reactors in relationship to the stage at which 
the technology stands is a matter of judgment. With larg risks, full-scale plants 
could be built without the benefit of reactor experiments. On the other hand, 
conservative engineering would require 6 months to a year of operating expe- 
rience with an experimental plant before freezing design specifications on a 
full-scale unit. Since a variety of reactor experiments is being carried on, it 
seems appropriate that large-scale nuclear powerplants be built utilizing the 
results of these experiments which have proven successful in developing new tech- 
nology. Thus far it has appeared possible to provide for continuation of prom- 
ising lines of development through to large-scale plants on a timely schedule by 
working with private, cooperative, and public power groups. 

First invitation 

The first invitation under this program was issued in January 1955. It carried 
a deadline of April 1, 1955, and specified no particular sizes for the reactor plants. 

The first-round proposals as finally accepted for contract negotiations were: 


Pog 


Electrical gener- 











Company and location of reactor Type Builder ating capacity 
(kilowatts) 
ne oe Pee ie a 
Yankee Atomic Electric Co., Rowe, Mass-.| Pressurized water...| Westinghouse Elec- 134, 000 
} tric Corp. 

Consumers Public Power District of Co- | Sodium graphite....| North American 75, 000 
lumbus, Nebr., Beatrice, Nebr. Aviation, Inc. 

Power Reactor Development Co., Inc. | Fast breeder- - - | Power Reactor 100, 000 
(Detroit Edison and others), Monroe, | | Development Co. 


Mich. 
| 


The status of each is as follows: 

Yankee.—A contract between the Commission and Yankee was signed in June 
1956. Commission, Yankee, and Westinghouse representatives are meeting 
quarterly to go over the progress which has been made and to review the long- 
range plans for completing this plant. 

Consumers.—Contract negotiations are in progress. 

Power Reactor Development Co.—A contract between the Commission and 
the company is under negotiation. The excavation for the reactor has been 
completed and the first three layers of concrete for the foundation have been 
poured. <A railroad leading into the site has been built, and work is beginning 
on construction of the buildings and foundation for the power machinery. Con- 
siderable high-temperature testing of heat exchangers containing liquid-metal 
coolant has been carried out. 

Second invitation 

In September 1955 a second invitation was issued specifying generating capaci- 
ties of 5,000 to 40,000 kilowatts. By the deadline of February 1, 1956, seven 
proposals were received, as follows: 
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Electrical generat- 
Organization Type Builder ing capacity 
(kilowatts) 
Chugach Electric Association, Inc., | Liquid sodium- Nuclear Develop- 10,000 
Anchorage, Alaska, jointly with Nuclear cooled, heavy- ment Corporation 
Development Corporation of America, water, moderated. of America. 
White Plains, N. Y. 
Olty a6 Rimi; Olle) 6 iio cc ncssisnne~ pss Organic-moderated..| North American 12, 500 
Aviation, Inc. 
Rural Cooperative Power Association, | Closed cycle, boil- AMF Atomics, Inc 22, 000 
Elk River, Minn. ing water. 
Wolvering Electric Cooperative, Big | Aqueous, homo- Foster-W heeler 10, 000 
Rapids, Mich. geneous. Corp. 
City of Holyoke Gas and Electric Depart- | Gas-cooled (nitro- Ford Instrument 15, 000 
ment, Holyoke, Mass. gen) gas turbine. Co. 
Ommae Utilities Commission, Orlando, | Liquid metal fuel. -.-|..........-.---.------ 25, 000-40, 000 
a. 
University of Florida, Gainesville, Fla_...| Pressurized light Alco Products, Inc. 500 
water. 





The Commission has authorized contract negotiations with the first four 
organizations. These are proceeding. The remaining three proposals were 
rejected on January 2, 1957, for the following reasons: 

Cities of Orlando and Holyoke.—These proposals were considered to be tech- 
nically premature. 

University of Florida.—The proposed reactor was primarily for research and 
training purposes and had little value for developing economic commercial 
nuclear power. The Commission has other programs of assistance in research 
and training activities of universities. 

Further details about the accepted proposals in the first two rounds of the 
power demonstration reactor program are given in table Ib. 

Third invitation 

The Commission has expanded the power demonstration reactor program by 
extending a third invitation (as of January 7, 1957) for proposals to develop, 
design, construct, and operate nuclear powerplants. No limitation has been 
placed on the types or sizes of plants which may be proposed except that they 
should make significant contributions toward the achievement of commercial 
utilization of nuclear power and that construction will be completed by June 30, 
1962. 

The assistance to be provided is of three general types: (1) Waiver of estab- 
lished Commission charges for use of source and special nuclear materials over 
a specified period of time; (2) performance either without cost or at less than 
full cost in Commission laboratories of mutually agreed-upon research and devel- 
opment not reasonably available elsewhere; and (3) support of research and 
development required to advance the technology of projects which promise to 
make a significant contribution toward achieving cheap, abundant, and safe 
nuclear power. 

Reactor projects which might qualify for such assistance under the third 
invitation will probably take one or more of the following forms: 

1. Duplicates of nuclear powerplants already built or under construction. Such 
plants would advance the overall development of the American atomic industry 
and for that reason would qualify for the waiver of use charges. An example 
might be another Yankee-type pressurized water reactor powerplant utilizing 
the same fuel elements. 

2. Reactor systems which would represent significant technical or economic 
improvements over power demonstration projects now included in the Commis- 
sion’s program. In addition to the waiver of use charges the amount of research 
and development support to be provided would depend upon the anticipated 
overall contribution to power reactor development. The research and develop- 
ment support would be for worthwhile work actually to be performed. Due 
account would be taken of the related work already done or underway. Exam- 
ples might be pressurized water or boiling water reactors with improved type 
fuel elements or with significantly simplified control systems. 

8. The development and construction of demonstration nuclear powerplants 
of promising new types for which no prototype project has been started but 
which represent the application of relatively well-developed technology. In 
addition to the waiver of use charges, substantial support of research and 
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development might be required. Examples are: Natural uranium fueled, heavy 
water-moderated reactors and fluid-fuel reactors based on aqueous solutions or 
slurries of uranium or of uranium and thorium-bearing materials. 

4. The development and construction of demonstration nuclear powerplants 
based on other reactor types which may or may not be under current development 
or study. In such cases the decision as to whether or not such work would 
qualify under the third round would depend to a considerable extent on the 
ability to make firm, realistic plans for completion of the nuclear powerplant 
before June 30, 1962. 

If successful design and construction of the reactor contemplated require 
completely new basic development work, it may well be more appropriate to 
propose a contract with the Commission for such work rather than making a 
proposal under the third invitation of the demonstration reactor program. 

The foregoing gives a general outline of the ground rules for this new invi- 
tation. The Commission will be pleased to consider any practical proposals 
which would advance the time when nuclear power will become economically 
competitive. 

INDEPENDENT INDUSTRIAL PROJECTS 


Eight industrial or utility organizations in early 1957 are building or propose 
to build nuclear powerplants without Federal Government financial participation. 
The organizations and reactors involved are the following: 


Electrical gene- 
Organization and location Type Builder ating capacity 
(kilowatts) 


| 





Consolidated Edison Company of New | Pressurized water...| Babcock & Wilcox. .| 250,000. 
York (Indian Point, N, Y.) 


Commonwealth Edison Co. (Dresden, | Boiling water.......| General Electric_.... 180,000. 
Til.) 

General Electric Co. and Pacific Gas & |_....do..... $3 obs eska dds okie eeee 3,000. 
Electric Co, (Livermore, Calif.) | 

Pennsylvania Power & Light Co. (eastern | Aqueous Homoge- Westinghouse. ---- 150,000. 
Pennsylvania neous, 

Florida Power Corp., Florida Power & |_............-..- tea dhe Sak aheosinadwtet nh Up to 200,000. 
Light Co., and Tampa Electric Co. | 
(Florida). 

New England Electric System (New |-- ; : whe ot eincabiceearunainanted 200,000 or more. 


England). | 
Carolinas-Virginia Nuclear Power As- | 
sociates, Inc.? 


Middle South Utilities, Inc... - otdasacara obpemdnteades aces 20,000. 


be citpabh sti eiilntpislabl 10,000-30,000. 











1 140,000 kilowe tt nuclear; 110,000 kilowatt oil fired. 
2 Virginia Electric & Power Co., Carolina Power & Light Co., Duke Power Co., and South Carolina 
Electric & Gas Co, 


The Commonwealth Edison Co. and Consolidated Edison Co. projects were 
granted construction permits by the Commission in May 1956. Major equipment 
orders have been placed. Major construction on both jobs is expected to start 
in 1957, and operation to begin in 1960. 

The General Electric Co.-Pacific Gas and Electric Co. project is under con- 
struction and completion is expected in 1957. 

Research and development work preliminary to initiation of construction is 
well advanced on the Pennsylvania Power & Light Co. project. A complete re- 
port on progress, program plans, and problems w1s presented to Commission 
representatives at a meeting in October. 

The last four organizations listed have not yet developed detailed plans. 

The overall civilian power reactor program includes in its three phases projects 
involving many different contractual and financial arrangements—complete Gov- 
ernment financing, complete industry financing, and joint participation. In 
many cases projects have been delayed because of the time required for new 
technical developments, the fabrication of complex and unusual components and 
the replacement of materials under the conditions of operation required in nu- 
clear power plants. 

However, in all cases, once construction has been committed there are strong 
incentives to complete the projects as expeditiously as possible. 
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REACTORS FOR OTHER INDUSTRIAL USES i — 
Process heat aaa 
Nuclear fission offers a potentially useful source of process heat with distinct of a 
advantages as to temperature ranges, methods of application, and geographic 7 
tiexibility of plant locations. Nue 
Some examples of industrial processes which might take advantage of nuclear \ N 
process heat include coal gasitication, nitrogen fixation, acetylene production, wit 
and hydrocyanic acid production. Other applications are likely to develop. Tests i limi 
under simulated conditions to explore feasibility of the application of nuclear ; the 
heat to coal gasification are now going forward at the Bureau of Mines’ Appa- poss 
lachian Experiment Station in Morgantown, W. Va. Experiments in nuclear are 
process heat systems may indicate the desirability of building a high temperature Lab 
test reactor and carrying out a number of supplemental projects to develop j 7. 
components. In addition, furnace testing of irradiated sample ceramic fuel am 
elements to establish their stability and fission product retention at temperatures T 
up to 3,000° F. has already been started. to p 
Contracts may be let soon for the development of a 1,000° F. helium compressor Arn 
for further experimental testing of equipment and components. In addition, j of s 
several universities are also being considered for experimental work on measure- i Isot 
ment of various properties of ceramics and gases under temperatures up to i T 
3,000° F. tific 
In addition to the above work on high temperature process heat, there are | - 
industrial studies contemplating the use of reactor produced steam for space Mn 
heating and process use. Conceptual designs of such nuclear heating plants in- ints 
dicate that reactors for this purpose can be considerably lighter and less costly "> 
than power reactors because steam quality need not be so high where no turbine few 
generator is involved. but. 
Commercial ship propulsion Priv 
Application of nuclear power to merchant ships is one of the economically : Usit 
promising applicatitons of nuclear energy. As compared with conventionally M 
powered ships, it is expected that reactor-powered ships will be able to carry vad 
larger cargoes, operate on longer runs at higher sustained speeds, achieve quicker tica 
turnaround in port, and be more flexible in the routes they can travel. resi 
Pursuant to Public Law 848 passed by Congress on July 23, 1956, and the subse- util: 
quent direction of the President on October 15, 1956, the Maritime Administra- 
tion, Department of Commerce, and the Commission are going forward on the Tes 
development of the first nuclear-powered merchant ship. This first ship is not It 
expected to be economically competitive. Detailed design and system analyses only 
on the propulsion plant have been initiated by the Babcock & Wilcox Co. Under per: 
a proposed contract now being negotiated the company will design and construct pati 
a 20,000 shaft horsepower pressurized water reactor system of advanced design. fowl 
Contracts have been let to the Gibbs & Cox Co. for the marine architectural en- is ir 
gineering aspects of the ship design. Surveys of qualified shipyards have been = 
made preliminary to selection of a yard to build the ship. test 
Looking forward to subsequent nuclear powered commercial ships, studies are not 
being made to determine the nuclear propulsion systems and ship designs which enc 
offer greatest technical and economic promise. thei 
Programs have been initiated to provide for the training of crews, for safe op- test 
eration of nuclear ships, and for the establishment of international operating ind 
codes and practices. The Government’s activity in the field of nuclear powered A 
merchant ships is a joint endeavor of the Atomic Energy Commission and the inte 
Maritime Administration. Tw 
Food irradiation eas 
The Commission has undertaken to provide sources of gamma radiation to 
assist in Army Quartermaster Corps experiments with irradiation as a process Res 
for preserving foods and improving qualities of rubber, plastics, textiles, petro- R 
leum products, and other materials. two 
The Commission is negotiating with Kaiser Engineers (division of Henry J. 1 
Kaiser Co.), Oakland, Calif., a contract for the research and development needed 2. 
(1) to prove the feasibility of the food irradiation reactor preliminary design inf 
prepared in 1956 by the Internuclear Co., and (2) to refine the existing prelimi- R 
nary design, as necessary, to permit construction or else to prepare a new prelim- scie 
inary design. The reactor which is contemplated at present is water-moderated Ins 
and water-cooled, with an MTR-type core surrounded by a blanket of neutron- Jefl 


activated isotopic material in an aqueous solution. Simultaneously, the Com- 
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mission is investigating the possibility of obtaining suitable cobalt 60 for use as 
a source of gamma radiation. If enough cobalt 60 of the requisite type can be 
secured at a suitable cost, it may prove desirable to abandon the reactor in favor 
of a cobalt facility. 

Nuclear-powered locomotive 

Nuclear-powered locomotives offer possible advantages of extended operation 
without refueling. Among the obstacles are cost and safety considerations and 
limitations on the size of railroad equipment. Baldwin-Lima-Hamilton Corp. and 
the Denver & Rio Grande Western Railroad, having studied nuclear locomotive 
possibilities together under the Commission’s industrial participation program, 
are now supporting further study of the subject by Walter Kidde Nuclear 
Laboratories, Inc. 

Army overland cargo carrier 

The Commission’s Army Reactors Branch has contracted with General Motors 
to perform a design analysis of a nuclear-powered logistical cargo carrier to fill 
Army Transportation Corps needs for a vehicle able to transport large tonnages 
of supplies in remote areas without depending upon long petroleum supply lines. 
Isotope production 

The importance of radioisotopes to industry, medicine, agriculture, and scien- 
tific research is dealt with elsewhere in this testimony (sec. II). 

Isotopes continue to be produced as byproducts in the operation of various 
research reactors. The number of reactors which do or can produce isotopes 
is on the rise. 

During the years 1946-51, Oak Ridge National Laboratory made all but a very 
few of isotope shipments. ORNL still remains the primary souree of supply, 
but, in addition, there now is production by reactors at other AEC laboratories. 
Private reactors are now also beginning to produce isotopes. 

Using radiation for industrial effects 

Many studies are being conducted by industrial companies on the use of reactor 
radiations to produce various chemical reactions or physical effects. Some prac- 
tical commercial use of radiation is now being made in producing temperature 
resistant polyethylene, but reactor produced radiation has not so far been so 
utilized. 

Test reactors 

It is becoming increasingly evident that test reactors are essential in order not 
only to determine the characteristics of specific reactor materials at high tem- 
peratures and in intense radiation fields but also to measure the mutual com- 
patibility of such materials under conditions which closely simulate those to be 
found in the operating reactor. As a result, the need for test reactor capacity 
is increasing rapidly. 

The Commission has stated that it will permit the use of Commission-owned 
test reactors for non-Government purposes only if private-owned facilities are 
not available for the irradiation services required. The Commission is actively 
encouraging industrial concerns to build these reactors as an essential part of 
their privately financed nuclear facilities, and has agreed not to construct such 
test reactors provided its needs for irradiation space can be met by these 
industry-financed facilities. 

A number of companies and industrial groups have expressed considerable 
interest in building such facilities provided the financing can be worked out. 
Two privately financed general test reactors, one to be owned by Westinghouse 
Electric Corp. and the other by the National Advisory Committee for Aeronautics, 
are now planned. 

Research reactors 

Research reactors contribute significantly to power reactor development in 
two main ways: 

1. They provide indispensable facilities for the training of reactor personnel. 

2. Much of the work done in research reactors adds to the stockpile of basic 
information necessary for progress in reactor technology. 

Research reactors are also used increasingly as direct tools in physical and 
scientific research, in medicine, agriculture, and industry. The Battelle Memorial 
Institute, for example, has indicated that its new research reactor at West 
Jefferson, Ohio, will be used in research for the chemicals, petroleum, metals, 
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machinery, ceramics, electronics, food processing, textiles, and pharmaceuticals 
industries. 

During 1956, the following research reactors commenced operation or were 
licensed to operate in the United States: 


Owner and location: 
Atomic Energy Commission; Omega West Reactor, Los Alamos, N. Mex. 
Naval Research Laboratory, Washington, D. C. 
Armour Research Laboratory, Chicago, Ill. 
Battelle Memorial Institute, West Jefferson, Ohio 
University of Michigan, Ann Arbor, Mich. 
Aerojet General Corp., San Ramon, Calif. 


Chart III shows the geographical distribution of Government-owned and 
privately owned research reactors operating and building in the United States. 


RELATION OF MILITARY AND CIVILIAN POWER REACTOR DEVELOPMENT 


The contributions to the technology and development of civilian power reactors 
made by the Commission’s reactor development work for the Army, the Navy, 
and the Air Force were given in some detail in the 1956 hearings. The chart 
presented at that time has been brought up to date and is shown herewith as 
chart IV. 


DEVELOPMENT OF THE TECHNOLOGY OF SAFETY IN REACTOR DESIGN AND OPERATION 


Safe operation of reactors 


An important part of the development of reactor technology is directed toward 
solving the problems of reactor safety. The increasing stress that the Commis- 
sion is placing on this phase of reactor development is shown by the fact that 
in 2 years the direct expenditures for this work have increased from $336,000 
to more than $6 million per year. 

The principal objective of the entire biomedical program is to assess the 
effects of radiation—both harmful and beneficial—on humans. In fiscal year 
1956 approximately $17 miliion was expended for research pertaining to the 
harmful effects of radiation and to problems encountered in atomic energy 
operations involving radioactive and toxic materials. This research has been 
increased in fiscal year 1957 to approximately $18,500,000. Since the work is 
predominantly unclassified, its results as they may apply to reactor safety 
are readily available. 

Even this total of nearly $20 million per year does not completely encompass 
the work being done in this area since a considerable part of the industrial effort 
involved in designing specific reactors also is directed toward this end. 

Reactors such as SPERT and KEWB make possible integral experiments on 
reactor operation, particularly studies of transient behavior, which is not pre- 
dictable from theory alone. 

Findings from research in the reactor safety field have been summarized 
in detail in the 20th and 21st semiannual reports to the Congress. These sum- 
maries of results will be found in the 20th report, pages 61 to 62, and the 21st 
report, pages 1382 to 150. 


Waste disposal 


One of the important unknowns in the calculation of the economics of power 
production from nuclear fuels is the eventual cost of disposing of waste products. 
The Commission has steadily increased its research into the basic science in- 
volved and the engineering problems to be solved before full-scale methods or 
equipment can become economical. The results during the past year of research, 
both in waste disposal specifically and in the separation of waste products, an 
important part of the whole complex, are reported in the 20th semiannual re- 
port, pages 59-62, and 113, 114, and the 21st semiannual report, pages 151 to 161. 

In brief, it may be pointed out, work in this area has continued in two related 
but separable categories: (1) the quantitative assessment of the ability of the 
environment to receive safely low levels of radioactivity, and (2) the problems 
of handling and ultimate disposal of high-level radioactive wastes associated 
primarily with the chemical processing of irradiated fuels. 

A full year’s successful operation at KAPL, in which low-level wastes have 
been discharged to the Mohawk River, has demonstrated more definitively than 
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any prior experience the practicality, safety, and economy of such operations. 
To extend this application to ther areas and to anticipate similar problems at 
locations as yet not identified, supporting development activities have continued 
at Harvard University. In cooperation with the Massachusetts State Depart- 
ment of Health, Harvard is investigating the underlying hydrological, biological, 
and chemical phenomena involved in dilution of radioactivity in surface water- 
ways. The work involves the use of various radio-tracers such as rubidium, 
scandium, and strontium. Work on a prototype scale was also initiated by 
Northwestern University on the Chicago Drainage Canal. 

Activities related to the disposal of gaseous and solid wastes were carried out 
by the United States Weather Bureau, United States Geological Survey, the 
Johns Hopkins University, Harvard University, University of Illinois, and 
others. Although there remain specific problems such as high efficiency air 
cleaning at high temperatures and establishment of a facility to handle solid 
wastes in the Northwestern United States, it is apparent that the general 
problems disposal of low-level wastes can be solved by existing practical en- 
gineering means. 

Two general investigative approaches have been used in dealing with the 
pro! lem of high-level waste disposal. The first has been to develop methods 
for fixing or immobilizing the radioactive materials in some stable, inert mate- 
rial that would be unaffected by natural leaching or dissolution over long 
periods of time. These inert but radioactively “hot” materials could then be 
placed safely in carefully selected locations in the environment. Work along 
these lines has progressed at Brookhaven National Laboratory. There a labora- 
tory-scale plant is converting fission product wastes to an oxide form followed 
by leaching and fixing of radioactivity in the leachate on montmorillonite 
clay. Preliminary engineering of a prototype plant was assigned to the Blaw- 
Knox Company of Pittsburgh, Pa. 

At the Oak Ridge National Laboratory work was done on the fixing of 
radioactivity in mixtures of natural earth materials (limestone, shale, and 
sodium carbontae). The use of radioactive decay heat in accomplishing this 
fixation also has been under investigation. Other fixation studies are being 
‘arried out at Los Alamos with wastes peculiar to that installation. Conversion 
to oxide schemes are being investigated at Argonne National Laboratory and 
at the National Reactor Testing Stations’ chemical processing plant. 

The second approach has been to investigate the feasibility of direct disposal 
of high-level waste to the environment at specific locations and under carefully 
controlled conditions. At the Oak Ridge National Laboratory the use of surface 
pits excavated in the Conesauga shale formation as disposal facilities for cer- 
tain intermediate level wastes was investigated. 

The problems of disposal of high-activity wastes to the oceans and certain 
geologic formations have been considered in a number of discussions. Under 
contract with the Commission the Earth Sciences Division of the National 
Research Council considered the possibilities of underground disposal. In a 
preliminary way it has been indicated that direct disposal may be technically 
feasible in deep basin formations containing stagnant brines, in spaces dissolved 
in salt beds or salt domes, in excavations in impermeable shales and, under certain 
special conditions, perhaps in the unsaturated zones at considerable distances 
above the water table. Much development work would be required before such 
disposal systems could be put on a practical continuously operating basis. Labora- 
tory work on the salt-dome possibility has been started at the University of Texas. 
Although general possibilities have been cited for sea disposal, numerous complex 
technical oceanographic questions have to be answered before the feasibility of 
such systems can be assessed in any quantitative way. Transportation problems 
and questions of international administration indicate that practical application 
of ocean-disposal systems for high-level wastes is a longer range consideration. 

Because of the radiotoxicity and long half life of cesium 137 and strontium 90, 
removal of these from wastes would substantially simplify the disposal of the 
remainder. This approach is being tried at Hanford on certain types of wastes. 
However, at the present time separation efficiencies obtained are not sufficient 
to justify application of this method at other locations. Shipments of chemical 
processing wastes from the Idaho Chemical Processing Plant to Oak Ridge were 
initiated as a source of cesium 137. Here, however, recovery for radiation-source 
value rather than for waste-disposal purposes is the objective—removal effi- 
ciencies are not high enough for the latter. 
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Future proposed development activities in the fields noted above include— 
1. Continued quantitative assessment of the environment for waste-receiv- 
ing capacity. 
2. High-efficiency, high-temperature air-cleaning equipment. 
3. Systems for fixation of radioactivity in stable, inert carriers. 
4. Laboratory and field investigation of direct high activity waste-disposal 
techniques in specific geologic formations. 
5. Limited studies of present sea disposal operations. 
6. Systems for removal of specific radioactive elements from waste 
streams. 
Technical cooperation with other Federal, State, and interstate agencies in 
matters relating to environmental control will be continued. 


DEVELOPMENT OF CONTROLLED THERMONUCLEAR REACTIONS FOR POWER 


Looking to the longer future, power eventually may be developed from the 
fusion reaction by the isotopes of hydrogen. This is generally referred to as the 
controlled thermonuclear reaction. The Commission is rapidly accelerating the 
research program in this field, the Sherwood project. 

As the Commission has repeatedly stated, all of this work is still in the basic 
research stage. Many years of intensive work probably will be required to 
develop a prototype thermonuclear device which might yield more energy than 
it consumes. After that, many more years will probably pass before a full-scale 
device could be developed that would be economically conmpetitive with other 
sources of power. 

The United Kingdom is carrying on experimental programs of high quality 
in the controlled thermonuclear field. As evidenced by the report by the Soviet 
scientist, I. V. Kurchatov, the same appears to be true in the U. 8.8. R. There is 
also evidence of relatively small experimental efforts in Germany, France, and 
Sweden. Japan and India are known to have given consideration to the problem, 
but we have no knowledge at this time of any experimental work in these two 
nations. 

An exchange of classified and unclassified information in the field of the 
controlled thermonuclear research has been arranged with the United Kingdom 
under the provisions of the Agreement for Cooperation between the two nations, 
Several exchanges have already taken place. In October three British scientists 
from the team working on this problem visited the United States laboratories 
where the work is being carried on. Also in October, two Commission executives 
visited in England with the British managers of the research. In November 13 
men from the United States research groups engaged in a 4-day conference at 
Harwell with the leading research men in the British project. Other exchanges 
of documents are continuing and consultations will be held periodically. 

In order to give industrial firms entering upon the development of nuclear 
power from the fission reaction an opportunity to assess the likelihood of com- 
petition from the fusion reaction, the Commission on February 4, 1956, authorized 
the issuance of access permits for controlled thermonuclear information, and 
later amended the authorization to specify the precise conditions for access. 


TABLE IA 


NUCLEARS REACTORS BuIL_t, BUILDING, OR PLANNED IN THE UNITED STATES AS OF 
DECEMBER 31, 1956 


The following tabulation includes as reactors all facilities built, building, or 
planned in the United States as of December 31, 1956, which are capable of sus- 
taining a nuclear chain reaction, with the exception of experiments being con- 
ducted at weapons laboratories. Certain experiments relating to military pro- 
pulsion systems are included in the statistical summary but are not listed in the 
tabulation because of their Classified nature. 

In the case of an experimental facility in which many reactor core designs may 
be tested during the life of the facility only one entry is made. 

Startup dates shown for 1957 or later are estimates based on the best avail- 
able information. The dates for non-AEC projects are the estimates announced 
by the sponsoring organizations. 
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Reactors are listed as being built under the following circumstances: 

1. Federal Government reactors—When ground is broken, components or- 
dered, or contract awarded, whichever is first. 

2. Non-Federal Government reactors in the United States—When construc- 
tion permit is issued by the Commission. 

3. Reactors for foreign locations.—When an export license is issued. 

Reactors are listed in the planned category under the following circumstances ; 

1. Federal Government reactors.—When publicly announced or when develop- 
ment work is started. 

2. Non-Federal Government reactors in the United States——When license ap- 
plication is filed with the Commission or public announcement is made, which 
ever is first. 

3. Reactors for foreign locations—When public announcement of project is 
made. 

Listings in the builder column refer to the prime contractor in the case of 
Federal Government reactors and to the principal manufacturer in other cases, 
Builders’ names, abbreviated in the column listing, are given in full on page 2, 


ABBREVIATIONS FOR BUILDERS’ NAMES 


aa i ACF Industries, Ine. 

A Takao tan sacs asastak cians Aerojet-General Corp. 

Ma Ae Aerojet-General Nucleonices, Division of Aerojet-Gen- 
eral Corp. 

PE = oti senccelneiaiiniice Alco Products, Ine. 

AMF_____-_--_--_---. AMF Atomics, Ine., a subsidiary of American Machine 
& Foundry Co. 

ANL__---_----------. Argonne National Laboratory, operated by the Univer- 
sity of Chicago. 

NNN WE gnc rtgsbagiieabuem Babcock & Wilcox Co., The. 

Ra nck. __.. Bendix Aviation Corp. 

me. ae _._.._... Combustion Engineering, Inc. 

INN algo ercisnieisia iments Consolidated Vultee Aircraft Corp. 

0 oe Daystrom, Ine. 

Dupont____._._--_------. E. I. duPont de Nemours & Co. 

3) SE eee eee . Fluor Corp., Ltd., The. 

OI hc acmuien sahara Foster Wheeler Corp. 

MN sig see ch ea eae General atomic division of General Dynamics Corp. 

as _.._...._... General Electric Co. 

I Aiea ee Ro _.. H. K. Ferguson Co., The. 

eo he ot Kaiser Engineers, division of Henry J. Kaiser Co. 

LASL__-------------- Los Alamos Scientific Laboratory, operated by Univer- 
sity of California. ; 

Lockheed ...........< Lockheed Aircraft Corp. 

Martin bok oe, _..__ Glenn L. Martin Co., The. 

Met. Lab.__.---------. Metallurgical Laboratory of Manhattan Engineer Dis- 
trict. 

TDi chien nate ears Atomics International, a division of North American 


Aviation, Ine. 


aa a oo, ... National Advisory Committee for Aeronautics. 
kl er aie aa armies Naval Research Laboratory. 


DAs odie ccs tests Gaeceida iat Nuclear Development Corporation of America. 

UE. Wn cescn casas Oak Ridge National Laboratory, operated by Union 
Carbide Nuclear Co. 

PRDC____----..-----. Power Reactor Development Co. 

eee email Phillips Petroleum Co. 

P. and W._-- Pratt & Whitney Aircraft division, United Aircraft 
Corp. 

West i 


....--.-- Westinghouse Electric Corp. 
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| Operated : 
Operated,| or li- Being 
| later dis-| censed built 
; mantled | to oper- 
ate 
Seaton DORR CaemenEe tame 
A. LOW TEMPERATURE (NOT USEFUL FOR POWER 
GENERATION) 
| | 
1. Research and test reactors, wholly or primarily | | 
for: | 
(a) Research, United States locations_ 6 14 5 
(b) Researeh, foreign locations. | 1 1 
(c) Personnel training - : | | 1 
(d) General testing, United States locations | al 1 | 1 
(e) General testing, foreign locations_- | 
(f) Specialized testing _- ial 12 
2. Critical experiments and zero power reactors: | | 
(a) United States locations, unclassified | 5 | 17 6 
(b) Foreign locations | 
(c) United States locations, classified (not 
listed) - | 7 4 
3. Production reactors wel 13 
Total, low temperature _- 11 65 | 22 
B. HIGH TEMPERATURE POWER-PRODUCING | 
REACTORS | 
| 
4. Military prototypes and experiments: | 
(a) Unclassified __- , 1 | 3 7 
(bh) Classified (not listed) s 
5. Full-seale military power reactors 2 | 8 
6. Civilian power reactor experiments 5 4 | 4 
7.. Full-seale civilian power reactors: | 
(a) AEC power demonstration reactor pro- | 
gram__-. | ] 
(b) United States locations, other than PDRP | 4 
(c) Foreign locations - 
Total, high temperature : 6 | 9 | 24 
I CRE Saiki cenctnteecnedewesimcnane | 17 | 74 | 46 
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ATOMIC ENERGY INDUSTRY 


B. High temperature power-producing reactors 


4 (A). MILITARY PROTOTYPES AND EXPERIMENTS ALL OWNED BY AEC 


Name | 


Operated, later dismantled: | 
Aircraft reactor experiment--| 
Operated: | 
Naval reactor test facility 
Submarine intermediate 
reactor, mark A. 
Heat transfer reactor ex- 
periment No. 1. 
Being built: 
Army package power re- | 
actor No. 1. 
Large ship reactor proto- | 
type (2 reactors). | 
Submarine advanced re- 
actor. 
Heat transfer reactor ex- 
periment No. 2. 
Aircraft reactor test 
Small submarine reactor 
prototype. 
Planned: 
Agronne low power reactor! 
Gas cooled reactor experi- 
ment.! 





! Publicly announced. 


5. FULL SCALE MILITARY 


Type of use 


Operated 
Submarine U.S. S. Nautilus 
Submarine Seawol/f 

Being built: 
Submarine Skate _- 
Submarine Swordfish 
Submarine Sargo 
Submarine Sezdragon 
Submarine Skipjack 
Submarine Triton (2 reactors 
Submarine Halibut 

Planned: 


Army package power reactor (Alaska) ! 


6 submarines! 
Frigate (2 reactors)! 
Aircraft carrier (8 reactors)! 


1 Publicly announced. 


Designa- 
tion 


ARE 


S1W.. 
S1G 


HTRE-1 


APPR-1 
AIW... 
83G 
HTRE-2 


ART 
S1C 


ALPR 


GCRE 


Jus 


| 





Location 


Oak Ridge-- 


NRTS, Idaho 
West Milton, 
IY 


Na Bs 
NRTS, Idaho 


| Fort Belvoir, Va_- 


NRTS, Idaho. - 


West Milton, 
i #F 

NRTS, Idaho 
Oak Ridge 
Windsor, Conn... 


NRTS, Idaho._. 
.do ’ 


Builder 


ORNL 


West 
GE... 


GE 


Alco 
West 
GE... 
GE 
ORNL 


GE... 


| ANL 
| AGC 


| Designation 


| SSN571 
SSN575-..- 


SSN579 
| SSN583 
| SSN584 
SSN585 
SSN586 
SSN587.. 


SSN578.. 
| 


APPR-la 


CLGN-F1IW 
CVA(N) 


Designer 


| 
West 
| GE 
West_. 
West 

| West... 
West 

| West 

| GE 

| West 

| Aleo 


West 
West. 


_| West... 





| Type 
| 
| 


Pressurized water. 
Sodium - .- 


| Pressurized water 
.do 


.do 


| 
| 
} 
i 
| Pressurized water 


Boiling water. -__ 
Gas cooled - 


Pressurized water 
Sodium. .-__. 


Pressurized water 
..0L.. 
del... 
7 ae 
t= 
do... 


GU is ak 
GOiia am 


131 


Start- 
up 


1953 
1955 


1956 


1957 





es 


POWER (ALL OWNED BY FEDERAL GOVERNMENT) 


Startup 
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N 
OD 
re 


6961 
6961 
8S6T 


Z°61 
L961 
ZS6T 
L961 


9S6T 
9S6T 
9S6I 
1S6T 


961 
P61 
£61 


Sc6l 
PS6I 


SS6r 
ZS61 
9P6T 


P96 
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TABLE Ib 


POWER REACTORS 


Government-sponsored project 


Locé 
OI a senses on csnictl Wd Aide apieindini eet aaa 


IRIN ss; icvsicenieinercncdcaraniecibediRabnaiada ended aemearanaviiats 


IES MN css caccovennh ch thnselvictin: pecs my aba ice eal 
Electrical generating capacity__._..----~- 
Repent GF Gas cock a celeteaaaeminn 
Enrichment, percent U-235 
Modgorater............ 
TRI ehccisccs eines ences beniiacennicty 
Reactor outlet temperature______------_~ 
Reactor pressure 

Steam conditions_- 
Control method_-__-- 
Start of GOMSETUCHOR..< n6nmcconntnwsas gui 
Reactor critical__- 
Full power operation___--_--~- nanmae 
Total estimated plant cost 1_.._..._----- 
Cost per kilowatt_-_ 
Actual research and development costs 


for fiscal yout 1006... ei eet cds 


Estimated research and development 
costs for fiscal year 1957 


‘Includes $5 million investment by 
turbogenerator plant which Duquesne 
inghouse has contributed to the project. 


Pressurized Water Reactor, 

Shippingport, Pennsylvania. 

Westinghouse Electric Corp. and Du- 
quesne Light Co. 

236,000 kilowatts. 

100,000 kilowatts. 

12 tons natural uranium, and 52 kilo- 
grams enriched. 

About 90 percent. 

H.O. 

H.0. 

540° F. 

2,000 psi. 

585 psi at 486° 

Control rods. 

1954 (September ) 

Late 1957. 

Not available. 

Approximately $55,000,000. 

$550. 

$33,119,000. 





$11,000,000. 


Duquesne in the project and $10 million for the 
is providing. 


Excludes $0.5 million which West- 


First round power demonstration projects 


Yankee Atomic 
Electric Co.! 


Location 

Type of res actor. 

Heat output. 

Electrical generating capacity ___| 
Amount of fuel a 
Enrichment, percent U-235 
Moderator =) = 
Coolant ..| H20 
Reactor outlet temper rature.....| 535° F 
Reactor pressure. _....-| 2,000 psi 
Steam conditions ___- She: 
Total estimated plant cost 3__...| $34,500,000 
Cost per kilowatt ____. | 
Estimated completion date 


Rowe, Mass 
Pressurized water 
480,000 kw - 
134,000 kw 

-| 28,800 kg..._.. 
| 2.5 percent. 


1 Contract signed. 


2 Contracts under negotiation. 
§ Excludes research and development. 


600 psi at 489° F_.__- 


Power Reactor 


Development Co.? 


| 
Consumers Public | 
| Power District 2 | 
' 


Monroe, Mich. 
| Fast breeder. 
300,000 kw. 
100,000 kw. 


Beatrice, Nebr_......- 
Sodium graphite. -- 
245,000 kw ‘ 
75,000 kw 


22,500 kg__-_.- .| 2,100 kg. 
2.3 percent __ ....--| 27 percent. 
Graphite..............| None. 
Sodium . . .---| Sodium. 
(att Ces cbaeeekaade | 800° F, 
GE ne snpekocee -----| 14.7 psi. 
800 psi at 825° F___.__. 600 psi at 730° F. 
$24,300,000 4..........- | $45,000,000. 
en | $450, 
1960 1960. 


4 Original cost estimate; proposer has indicated that cost estimates may be revised upward. 
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Second round power demonstration projects 














Rural Cooperative Power Wolverine Electric Cooperative ! 
Association ! 
INN oo ache one SS cectpeKe i ik: River, Mfinn.................. Hersey, Mich. 
Zeer ee Boiling water_-..-.-.-.- pEasagascaaewe Aqueous, homogeneous. 
wanes outa 5286's 2 2 2c) OR Rc e nce... -2 | 38000 Rw. 
Electrical generating capacity --.| 22,000 kw-- 10,000 kw. 
PONNOE BE IE. . nc cnn nnihodete 14.1 kg enric hed; 11,750 kg normal__| 12 kg. 
Enrichment, percent U-235_----- Fully enriched ‘spikes, natural U | Fully enriched. 
core. 
DRGMOIN...+2- = 5 322-<- 258559 | H2O_.......- i isinibincs anata Urany] sulfate in heavy water. 
NN ak al ccs, icin pines ctensatein oe daeri a le Circulating fuel. 
Reactor outlet temperature _- RT OF cocenca nese 570° F. 
Reactor pressure_......---.------ _.| 900 psi___- 1,900 psi. 
Steam conditions-------- pollne 600 psi at 825° F hdaunihe deal 600 psi at 486° F3 
Total estimated plant cost 4__--- $6,185,000 §_ . ...............--.-...| $3,574,000. 5 
Oost per kilowatt.............-..- Reso eo $357. 





Estimated completion date- ----- | 2060... - 2. nnnne------20~ --e-| 1959. 


1 Contracts under negotiation. 

2 Includes superheater, 7,000 kw. 

3 Steam from heat generator to gas-fired superheater. 

4 Excludes research and development. 

Original cost estimate; proposer has indicated that cost estimates may be revised upward. 











Chugach Electric Association ! City of Piqua, Ohio ! 
' 
Rd asp kciwecinetiee neni | Anchorage, Alaska..--- Piqua, Ohio. 
II sinc cmwencien asa ee heavy-w: ater mod- | Organic moderated. 
| eratec 
Heat output_- i UE toc scccsonenas ...-| 45,500 kw. 
Electrical ge nerating c: ipacity - RN occsnsunennawnctudesucseus] OES 
INE, hci caneeiunces i el tee lee | 6,000 kg. 
Enrichment, eee U-235 | Approxims ately 2 percent. y 3 percent. 
Moderator-- ; | Heavy water__.-.......- .-...-| Terphenyl. 
SF ...| Liquid solium__...-..---- 2 Do. 
Reactor outlet temperature Sil pate TTI einai soins wih cide | 617° F. 
ECE EE Ee -----| OO p.s. i. 
Steam conditions. ----- | 850 p. s. i. at BOO” Winx cccescs .-| 400 p. s. i. at 550° F. 
Total estimated plant cost ? UO 6 cirdnancvaneteueniws | $7,965,000. 
Cost per kilowatt__--- ah Eckman stdin amebumees | $637. 
Estimated completion date_- Ess ce aatth iakeeaes 1960. 








1 Contracts under negotiation. 
2 Excludes research and development. 


Independent industrial projects 








| 
Commonwealth! Westinghouse General Elec- 
Consolidated Edison and Electrie Corp. tric, Pacific 
Edison Co. others jand Pennsylvania) Gas & Electric 
} | Power & Light | 
| 
IES ok oc ccndiebewwwiwenen Indian Point, | Dresden, Tl... | Eastern Penn- Vallecitos, 
i es | sylvania. Calif. 
EE OUT in onidcemonimnntd | Pressurized water.| Boiling water.| Aqueous homo- | Boiling water. 
| geneous. 
NR oii ics icnee ban bid nb | 500,000 kw.__.....- 630,000 kw..... | Not available. ..| 12,000 kw. 
Electrical generating capacity....| 140,000 kw.!_......| 180,000 kw-..... 150,000 kw. ...-- 3,000 kw. 
I GE vnicwe ngecncccnnnese | 275 aa - “ 68,000 kg......| Not available...| 30 kg. 
|} 8,275 kg 
Enrichment, percent U-235..-..-- a eg SO percent | 1.1 percent....].....00........00. 90 percent. 
| for U. 
NINE 5s ccre dha cinntanmmisigieinnie ED sa ia tndis sabe Ae MOG cacetas H.0,. 
Ri atehcahin eencpicatinoce eal PD a cckiaai diana wacclannel DD icin cere “Fuel Git yc. H,0. 
Reactor outlet temperature.......| 510° F__.-....----- 480° F__.......| Not available...| Not available. 
ee et Sf eR ee ES UT ee ee eee Do. 
Steam conditions...........-.---.- | 370 p. s. i. at 970 p.s.i.at |[..... Widussiesuws Do. 
| 1,000° F. 540° F. 
Total estimated plant cost ?_...-- | $55,000,000 Neiacerir oiled $45,000,000_....}.-.-- Nise seeks Do. 
Oess DOr REOWOE. «oon cc nsiccsc. SE ca Gil mipreicieatbendben SD itndtncadeenecesl kivcwticeian Do. 
Estimated completion date....-.- FE scan ig headin nen acsteseans POR idaciwncecee 1957. 





1 Excludes 96,000 kilowatts of conventional superheating capacity. 
2 Excludes research and development. 


' 
t 
‘ 
j 





Co 


$27 
‘ 
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AEC experimental projects 


BOILING WATER TYPE! 








Reactor project BORAX-4 (boiling BWRE (boiling water ARBOR (Argonne 
reactor experiment) reactor experiment) boiling reactor) 

DR innn te eutntdanwsevesecs | NRTS, Idaho......... EE a dine innsiminnin NRTS, Idaho. 
Responsible laboratory -.-..--.-- [REE chon socccana i ae cone a Argonne. 
EOGe CUMIN hk ee dogsescscccel PR Q00 Rw cco. <n ce cccet S000 Bu... ..2ccece 200,000 to 600,000 kw. 
Electrical generating capacity...| 2,000 kw__.........-..- DELL. dancinanenn None. 
ATROUIE OF TIT. cab hc ccnscecccee Not available. --....-- OE Varies. 
Enrichment, percent U-235.--... | About 90 percent... _. 14 pereemh.. .....ksne Do. 
DEGGIE... adbdictdedecccsanans | SEM adh lS, cocnencanee| sitesi biibanchucsens H20. 
CINE. cick a cs bdniebiiid cern aerena Feeadics bah dcevcennsdd PD itch bedsncncakeud H20. 
Reactor outlet temperature-.....| 419° F..........--...-.- BE CP atlihisbennsnaeets 636° F. 
Ee Ee a GeO DaiOi bacasecae cents SS ee 2,000 p. s. i. maximum. 
Steam conditions. .........-- ..-| 285 p. s. i. at 415° F__.| 560 p. s. i. at 479° F._.| 2,000 p. s. i. at 637° F. 
Control MGthOE......6c0ccesnce | Control rods.......... Control rods. -......-.-- Control rods. 
Start of construction_......-..-- | 1956 (April) ...---.-.-- wees Ghles).......<...- | 1957 (January). 
OEE 6c i enaddndeccss sabe | 1956 (December) -.....| 1956 (December) - ----- | 1959 (August). 
Full power operation.......--.-- | ch ob MeO ibed wscecnsckuneneua G6.2;.. iced 1959 (September). 
CON TE EE Sdhib ids awnsnesielechthithhs tdlvdésereneaus $4,494,000.............. $8,500,000. 








1 Research and development costs on boiling water type: Actual through fiscal year 1956, $11,036,000; 
estimated for fiscal years 1957-60, $19,800,000. 
2? BORAX-3 facility used. 


Location 


Responsible laboratory | 


Heat output 
Electrical 
capacity. 
Amount of fuel 
Enrichment, 
U-235. 
Moderator. -- 
Coolant 


generating 


Reactor outlet temper- 
ture. 

Reactor pressure 

Steam conditions 

Control method 


Start of construction - 
Reactor critical 
Full power operation 
Cost of reactor 


$27 


percent | 





HOMOGENEOUS REACTOR TYPE 3 


HRE-1 
(Homogeneous 
reactol 
experiment 
No. 1) 4 


Oak Ridge. 
do 
1,000 kw 


140 kw 


2kg 
About 90 percent 


H,0 
Circulating 
solution, 


fuel 


482° F 


| 1,000 psi 


200 psi at 380° F 

U_ concentration 
and tempera- 
ture coefficient. 


| 1950 (September 


1952 (April 
1953 (February) 


| $1,100,000 


4 Experiment completed. 


| 


| 
| 
| 
| 





HRE-2 
(Homogeneous 
reactor 
experiment 
No. 2) 


| Oak Ridge 


do 
5,000 kw 
300 kw- 


5.2 kg_. 


About 90 percent 
| 


H,O 
Circulating 

solution. 
572° F 


fuel 


2,000 psi : 

520 psi at 474° F_. 

U_ concentration 
and tempera- 
ture coefficient. 


1954 (July) 
1957 

1957. _.. 
$3,008,000_- 


LAPRE-1 
| (Los Alamos 
| reactor 
experiment 
No. 1) 4 


' 


| Los Alamos 


do 
| 2,000 kw - 
leNone.. 


4.25 kg- . 
About 90 percent 


| 
| 
| 
| 
| 
| H20__. 
| H20. 
| 800° F 
| 


About 3,900 psi 

3,600 psi 

Solution volume, 
temperature 
coefficient, and 
control rods. 

| 1954 (September). 
1956 (February) 

| 1957 . 

| $700,000... 


| 


| 


LAPRE-2 
(Los Alamos 
reactor 
experiment 
No. 2) 


| Los Alamos, 
Do. 

| 1,000 kw. 
None, 


3.85 kg. 
About 90 percent. 


H20. 
H20. 


600° F. 


About 800 psi. 
| 600 psi at 492° F. 
| Solution volume, 
temperature 
coefficient, and 
| control rods. 
1955 (February). 
1957. 
| 1957, 





-| $100,000. 


2? Research and development costs on homogeneous reactor type: Actual through fiscal year 1956, 
,081,000; estimated for fiscal year 1957 on HRE-2 and LAP RE-2, $10,400,000. 
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AEC experimental projects—Continued 
FAST POWER BREEDER REACTOR TYPE 5 





LAMPRE-1 (Los 
Alamos molten 
plutonium reactor 
experiment) 


EBR-1 (experimental 
breeder reactor No. 1) 


Reactor project EBR-2 (experimental 


breeder reactor No. 2) | 





RE 20d a5 255i ie ccc cnn cene NRTii, Idaho._....--- NRTS, Idaho_.-.____-- Los Alamos. 


Responsible laboratory ----......-.- ASIOOMD. oc ccssacc Argonne___-_- grucede Do. 
MINS «RL ba necunmennots yo) a nog dh, eT About 1,000 kw. 
Electrical generating capacity_....| 200 kw 15,000 kw None. 

pS SC ee eee Lic id on 4} 200 kegs 2. cs ------| 10-15 kg. 
Enrichment, percent, U-235__---.. about 90 percent. .| 69 percent ............| None. 

I nk oc mncinct None....._.. | OOMO:. as asesccoeed None. 

NI 2h ce cc cs om Sodium-pot: let... BOOMs -- -cescccc: | Sodium-potassium. 
Reactor outlet temperature _-_-_-_-- WOU Pe. Ue cece .--| 900° F_................| Not available. 
Reactor pressure--_-.--_-_- oe caeentiaal About 15 psi seneeed : ) ) psi ‘ Stee Do. 

Steam conditions. -.............-- 400 psi at 525° F_..___.| 1,250 psi at 850° F None. 

Control] method..................- Movable blanket 3 ee able blanket ..| Movable reflector. 


and fuel rods. 
1957 (July)- 


| and U-238 rods. 
Start of construction_..........-- | 1949 (fall) prsnewe 


1956 (November). 








Reactor critical. ..............--.- 1951 (August). _..-...-| 1959 (June)... ____. ...| 1957. 

Full power operation. -_--.-..-__-- 1951 (February) ----- 1959 (December) - 1957. 

Qost efrmactor.:...-../.....-.2..- $2,732,000. ...........--] $15,280,000_............| Not available. 
| 





5 Research and development costs on fast power breeder type: Actual through fiscal year 1956, $14,746,000; 
estimated for fiscal years 1957-59, $45,300,000, 


OTHER TYPES 





Reactor project 


Location....-.--.-- 
Contractor_- 


Heat output. 
Electrical generating capac ‘ity 
Amount of fuel - 
Enrichment, percent U -235.. 
Moderator - . 
Coolant 

Reactor outlet temperature 
Reacture pressure. - - 
Steam conditions- - 

Control method 


Start of construction 
Reactor critical. 
Full power operation 

Cost of reactor... - 

Actual research and develop- 
ment costs through fiscal year 
1956. 

Estimated research and devel- 
opment costs for fiscal year 
1957. 


novel 
my 


| 
SRE (sodium reactor 
experiment) 


Santa Susana, Calif- 

North American Avi- | 
ation. 

21,000.kw 

6,000 kw 

2,570 kg 

2.8 percent 

Graphite 

— 


3 aa” 
600 psi at 825° F 
Control rods 


1954 (July) nt Ga 
1957 (February) -- -- -- 
1957 (June) eg ois 
$6,850,000 
$7,405,000... 





OMRE 


experiment) 


NRTS, Idaho 

North American 
Aviation. 

5,000-16,000 kw 

None 

20.75 kg 

About 90 pe reent.. 

Diphenyl_- 

do 

710° F_. 

300 psi 

None 

Control rods 


1956 (June) 
1957 (May)..-..---- 
1957 (July)_......-.- 
$1,706,000....-.....- 
$385,000. - _- -- 


(organic 
moderated reactor 


| 

LMFRE (liquid metal 
fuel reactor experi- 
experiment) 





| 
..| Not selected. 


| Babcock & Wilcox. 


20,000 kw. 
| None. 
| Not available. 
Fully enriched. 
Graphite. 
.| Circulating fuel solution. 
| 1,000° F. 
14.7 psi. 
| 2,000 psi at 950° F. 
Temperature coefficient 

rods, 
Not available. 

Do. 

1959. 
$10,000,000-$15,000,000. 
$1,601,000. 


.| Not available. 
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IX. REGULATION AND LICENSING OF 1HE ATOMIC ENERGY INDUSTRY 


Summary of applications for and licenses issued during 1956 

The year 1956 saw significant advances in private participation in the atomic- 
energy field as evidenced by licenses applied for and issued. 

Construction permits were issue to three firms authorizing construction of large 
developmental power reactors. A fourth company was authorized to construct 
a smaller developmental facility which also will produce electrical energy for 
distribution. 

Four organizations were authorized by license to commence operation of re- 
search reactors. There are now six privately owned reactors licensed for 
operation. 

The applications filed in 1956 included the proposed construction of a total of 
19 research reactors and 6 critical experiment facilities. Of these, 1 reactor 
manufacturing firm completed the construction and initial testing of its first 
small, self-contained research reactor and applied for authorization to build 8 
additional reactors of the same type for sale to universities and other potential 
purchasers. Late in the year another manufacturer filed an application for 
authorization to build the prototype of a research reactor which it plans to 
produce in quantity for sale to licensed institutions. 

American firms filed 5 license applications during 1956 for the export of 
research reactors. These reactors are proposed for shipment to West Germany, 
the Netherlands, Italy, Brazil, and Japan under bilateral agreements for coop- 
eration. The license covering the reactor for Japan has been issued and part 
of the reactor has been shipped. Notices have been published of the proposed 
issuance of export licenses covering the reactors for Brazil and the Netherlands. 
All of these applications were received during the last half of the year. 

The licenses issued and applied for in 1956 are listed in the 20th semiannual 
report at pages 28 and 29 and in appendix 8 of the 21st report, pages 329 to 335. 
The listing in the reports is alphabetical for convenience in following the types 
of activity licensed. This testimony gives a breakdown by types as noted below. 

A recapitulation of the facility license applications filed since the enactment 
of the 1954 act is shown in table I attached. 

The first privately owned plant for the production of enriched uranium oxide 
commenced operations in 1956 under a special nuclear material license issued 
by the Commission. Special nuclear material licenses were issued to 8 other 
companies who are in business fabricating enriched uranium fuel elements or 
processing enriched uranium for ultimate fabrication into fuel elements. These 
companies are identified in table II attached. 

The number of special nuclear material license applications increased sub- 
stantially in 1956 over the number filed the previous year. Over 50 such appli- 
eations were filed and approved, more than 3 times as many as in 1955. The 
special nuclear material licenses applied for and actions taken are listed in the 
20th semiannual report, pages 30 to 33, and in appendix 9 of the 21st semiannual 
report, pages 332 to 335. Some of the licenses authorized fuel preparation and 
fabrication. Other activities authorized included research and development 
work on fuel materials, manufacture of fission counters, radiation chemistry 
experiments, and application of isotopic dilution techniques. 

During 1956 over 17,000 kilograms of uranium 235 were allocated to over 30 
licensees for use in connection with licensed research and development activities, 
including the material allocated for use as fuel in the operation of nuclear 
reactors authorized for construction or operation. 

The number of such projects is indicative of industry’s growing activity in the 
atomic-energy field, bearing in mind that many of the projects for which applica- 
tions were received in 1956 necessarily had to be preceded by extensive planning 
on the part of the applicants concerned, and considering also that 1956 was 
only the second year of the licensing program. 

As the Joint Committee is aware, following the issuance of the construction 
permit to the Power Reactor Development Co., petitions for leave to intervene 
and for further relief were filed with the Commission by the International 
Union, United Automobile, Aircraft and Agricultural Implement Workers of 
America, AFL-CIO; International Union of Electrical, Radio and Machine 
Workers, AFL-CIO; and International Union, United Paper Workers of Amer- 
ica, AFL-CIO. The hearing requested by the petitioners was granted by the 
Commission. Mr. J. A. Kyle, of the Federal Communications Commission, was 
designated as the presiding officer for the hearing. The hearings began in 
January 1957, and are continuing. 
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Radiation safety in licensed activities 

AEC organization for hazards evaluation.—Eyaluation of the hazards aspects 
of proposed nuclear facilities constitutes the basic element of the licensing pro- 
cess. The Commission has brought together during the past year a key technical 
staff, composed of nuclear physicists and engineers, who, with the aid of other 
specialists within the Commission are performing this important function. 

The hazards evaluation staff performs critical safety analyses of all nuclear 
facilities, both Government-owned and those proposed for licensing, and identi- 
fies those additional specifications that must be met in order to give reasonable 
assurance that construction and operation of the proposed facility at its proposed 
site will not endanger the health and safety of the public. This staff also is 
responsible for developing standards, guides, and specifications for the safe 
design, construction, and operation of nuclear facilities and for conducting corol- 
lary studies in these fields. 

The key staff is being augmented by scientists and engineers possessing 
skills in specialized fields of nuclear technology. As a long-range measure to 
eope with the shortage of scientific and technical people, young graduates of 
nuclear training programs have been recruited and others with suitable college 
preparation have been obtained and placed in training programs. 

The review and evaluation of the hazard aspects of some 50 critical assemblies 
and research and power reactors have been undertaken. These include military, 
commission, and licensed reactors. The workload continues to grow, and in 
addition to the full-time technical staff, and as the need arises, the Commission 
also utilizes the services of consultants having special knowledge in particular 
areas of reactor safety. 

The. Advisory Committee on Reactor Safeguards continues to render in- 
valuable service to the Commission in the hazards evaluation work. During 
1956 the mairt Committee held four meetings dealing with various phases of a 
number of specific reactor projects and technical programs. In addition, two 
subcommittee sessions were held to deal with simitar work. 

In this period of early development of the civilian application program, it 
has been necessary to call upon the Committee for advice and assistance on 
most proposed reactor projects. However, as the Commission’s own technical 
staff is expanded to the required strength and a reactor type becomes stand- 
ardized, demands upon the Advisory Committee for advice on specifie projects 
will lessen. Thus, the Committee’s assistance can be directed more and more 
to the exceptionally difficult or unusual cases and to the development of safety 
standards and criteria. The Commission also will continue to utilize the services 
of individual members for consultation in their particular fields of competence 
as desirable on specific questions and projects. 

Development of standards and criteria for safety of nuclear facilities —There 
is at present only a limited amount of systematic, generally accepted ma- 
terial available with respect to safety criteria and standards for design and 
operation of nuclear facilities. There is still not complete agreement in the 
general community of nuclear engineers with respect to what is required and 
the bases upon which safety is judged. It is most urgent, therefore, that 
general standards and guides for various types of nuclear facilities be developed 
as soon as possible. A beginning has been made in this direction but much 
more needs to be done. It is the present expectation, however, that a larger 
portion of the effort of the Commission staff, advisers, and consultants will 
be devoted to this task during the coming months. 

The wide range of problems involved in safe design, location, and operation 
of atomic industrial installations is covered in detail by part II of the 21st 
semiannual report, pages 109 to 260. This part places safety problems caused 
by possible addition of radiation from nuclear industrial plants to the natural 
environment in perspective along with the problems produced by medical and 
dental X-ray usage and weapons testing. The major discussions of the atomic 
industrial safety factors appear on pages 120 to 125 and 132 to 143. 

Study of the potential damage which might be caused by nuclear runaway 
of power reactors.—As the Joint Committee has previously been informed, the 
Commission in August 1956 initiated a comprehensive study of the potential 
damage which might result from the nuclear runaway of power reactors. The 
study is expected to contribute to a clearer understanding of the possible scope 
and implications of reactor accidents. 

It is expected that the first phase of this study, the general definition of the 
major factors which enter into the problem and orders-of-magnitude estimates 
of the ranges of potential damage, will be completed early in 1957. In this 
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preliminary phase of the study, it is hoped that the major technical deficiencies 
obstructing a more competent evaluation of potential damage will be identified 
so that efforts might be directed to resolution of such inadequacies. 

The second phase of the study, which will begin as soon as the first phase is 
complete, is expected to encompass not only further accumulation of data and 
evaluation thereof but experimental investigations necessary to give more 
definitive answer to problems. 

Industry’s role in hazards evaluation.—The hazards evaluation process itself 
and the requirements it imposes upon the reactor builder have been described at 
length in earlier reports by the Commission to the Joint Committee. These 
have emphasized that while the responsibility rests with the Commission for 
the final determination that proposed nuclear reactors can be operated with- 
out undue risk to public health and safety, the burden of showing that a given 
facility meets this criterion rests with the license applicant. In other types 
of industrial activity, American industry has established a notable record of 
industrial safety. The substantial expenditure of technical talent and effort 
currently being made by license applicants to assure the reliability of their 
plants indicates that industry has not accepted its responsibilites in the nu- 
clear field casually. 

The technical and scientific effort entailed in the applicant’s hazards evalua- 
tion of a reactor project may extend over a period of months. In the case of a 
large power reactor, from 2 to 3 years may be required before the design of 
the facility is firmed up. The hazards study includes exhaustive analyses of 
the characteristics of the reactor and of the environment in which it is to be 
located. It also requires a thorough analysis of all possibilities of operational 
failure or accident in order that the necessary safety systems and devices may 
be incorporated in the design. In many cases critical experiments, requiring 
the construction of a separate facility for this purpose, are necessary to develop 
the technical information upon which much of the hazards evaluation is based. 

Equally important to safety, of course, are the procedures which the license 
applicant proposes to employ in the operation of his completed reactor. His 
description of such procedures is therefore an essential part of the hazards 
evaluation report upon the basis of which the Commission must judge whether 
the reactor can be operated safely. Much of this operational procedure must 
be worked out before designs can be completed and construction begun and the 
procedure is reevaluated many times before construction is completed and actual 
operations commence. 

New regulations and amendments 

The basic framework for the licensing of private atomic-energy activities was 
essentially completed early in 1956 with the publication in January and February 
of the regulations on the licensing of nuclear materials and facilities, operators 
of facilities, access to restricted data, safeguarding of restricted data, unclassi- 
fied activities, in foreign atomic-energy programs, rules of practice and speci- 
fications for the granting of patent licenses. These regulations are set forth in 
appendix 7 of the 20th semiannual report, pages 169 to 251. 

Two new and five amended regulations have since been published and explana- 
tory matter concerning these is carried in the 21st semiannual report, pages 
32 to 33. For convenience of the committee, brief summaries of these seven 
actions follow: 

10 CFR, Part 20: Standards for Protection Against Radiation, effective Febru- 
ary 28, 1957, establishes standards for protection against radiation hazards 
arising from activities licensed by the Commission. This regulation was ini- 
tially published in proposed form in July 1955 and most licenses issued since 
that time and up to its effective date have included provisions requiring the 
licensee to comply with the proposed regulation. The regulation will be subject 
to continuing consideration in order to keep it consistent with developments in 
the field of radiological health and safety. 

10 CFR, Part 9: Public Records, was published in November 1956 as a notice 
of proposed rulemaking and was made effective in December 1956. It sets 
further rules governing the Commission public records relating to any proce- 
dures subject to Part 2: Rules of Practice, or Part 25: Access to Restricted Data, 
of the Commission regulations. 

The following amendments to existing regulations have been made or pub- 
lished as proposed rules: 

10 CFR, Part 2: Rules of Practice: was amended in December 1956 to pro- 
vide procedures for handling restricted data introduced in proceedings or needed 
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to prepare for them. The procedures are based upon section 181 of the act 
requiring that parallel procedures be established by regulation to safeguard 
restricted data or defense information. 

10 CFR, Part 25: Access to Restricted Data: was amended in August 1956 to 
permit access to information on controlled thermonuclear processes under two 
special criteria. These are (a) that the applicant be engaged in a substantial 
effort to develop, design, build, or operate a fission power reactor that is planned 
for construction, or (0) that he possess qualifications demonstrating that he is 
capable of making a significant contribution to research and development in 
the thermonuclear field. 

10 CFR, Part 30: Licensing of Byproduct Material: was amended in September 
1956. The amendment eliminates the requirement that applications for specific 
byproduct material licenses must be signed under oath or affirmation. Another 
amendment to part 30 in October, placed certain devices containing small 
quantities of radioisotopes under general license, thus making possible their 
sale to the general public. 

10 CFR, Part 50: Licensing of Production and Utilization Facilities: was 
amended in December 1956. The amendment declares that the Commission 
will not consider the making of a finding of practical value under section 102 
of the act as requiring the conversion of a previously issued class 104 construc- 
tion permit or license. 

10 CFR, Part 55: Operators’ Licenses: was amended in September 1956 to 
eliminate the requirements that applications for licenses must be signed under 
oath or affirmation.’ 

When the Commission’s basic regulations were prepared, care was taken to 
assure that they provided reasonably flexible requirements in order not to 
establish a rigid regulatory pattern for an industry which was still in its forma- 
tive years. Advisory groups representative of industries and others likely to 
be affected were freely consulted and their views and suggestions drawn upon. 
In the brief period the regulations have been in effect no basic problems have 
been reported by industry. Our experience discloses, nevertheless, the need for 
a number of changes which, we believe, will improve the regulations. Other 
revisions will doubtless prove necessary or desirable as further experience 
accrues. 

On August 27 and 28, 1956, the Advisory Committee on Isotope Distribution 
met to discuss with the Commission’s staff various matters pertinent to the 
Commission's isotopes program. The agenda included a discussion of the status 
and consent of those regulations being developed to prescribe standards for 
protection against radiation, standards for sealed sources containing byproduct 
material, and requirements for licensing byproduct material. There was also 
general discussion of the special requirements involved in high level irradiation 
facilities, and of the problems involved in introducing isotopes into the general 
environment as consumer products. 


Inspection 

The atomic industry of the future will obviously be affected by the activities 
earried on under the inspections of the act of 1954. The development of an 
organization, assignment of functions, and the preliminary work carried on 
during 1956 were reported in the 21st semiannual report, pages 91 to 92, and 
129 to 131. 


Cooperation with State agencies 

An important aspect of the continued development of a private atomic-energy 
industry has been the concurrent broadening of the interest of the several States 
in this field. These interests stem not only from the desire of the States to 
foster the development of the industry within their borders but extend, as well, 
to the relation of licensed activities to public health and safety. 

A number of governors have established councils and committees through 
which their States may avail themselves of new social and economic opportuni- 
ties in the peaceful uses of atomic energy. Several groups of States also have 
joined together, on regional bases to promote positive and uniform action in 
their areas by sponsoring conferences, studies, and workshops at which recom- 
mended courses of action and programs can be developed. The Commission 
staff has been privileged to participate in many of these meetings. 


*Texts of reculations and amendments are printed in appendix 6, 21st Semiannual 
Report, pp. 284-297. 
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In the regulatory area, the States are naturally interested in assuring that 

private atomic-energy activities are conducted in a manner that protects the 
health and safety of the public. In recognition of this important interest, the 
Commission has expanded and increased its efforts to work closely with State 
agencies in the licensing program. Cooperative effort in this direction has 
taken the following forms: 
Notification of licensing actions—The Commission informs each State of li- 
censing actions pertaining to licensees within its boundaries. These include 
the licensing of special nuclear material, byproduct materials, and facilities. 
Each State concerned also is notified of the receipt by the Commission of ap- 
plications for facility licenses and, thus, is afforded the opportunity to discuss 
proposed projects with the Commission if it desires to do so. In this connec- 
tion and as the opportunity affords applicants for facility licenses are urged 
to inform the appropriate agencies of their States of proposed plans involving 
the construction of nuclear facilities. Interested State agencies also have 
been placed on the Commission’s public announcement mailing list further to 
enable them to keep abreast of the Commission’s activities. 

Consultation with the Advisory Committee of State Officials —The Advisory 
Committee of State Officials, consisting of 12 members from health, labor, and 
legal departments of the States was established in 1955 as an outgrowth of 
the conference of governors’ representatives held by AEC in July of that year. 
Meetings with the Committee were held in February and November of 1956 to 
discuss the Commission’s licensing program and to obtain the Committee’s 
suggestions and views with respect to the regulation prescribing standards for 
protection against radiation. Such meetings, in addition to enabling the Com- 
mission to obtain the Committee’s views on regulatory questions, also serve the 
important purpose of promoting common understanding of problems of mutual 
interest to the Commission and the States. 

Inviting comments on proposed regulations.—In addition to consulting the 
Advisory Committee on the regulation dealing with radiation protection, copies 
of the proposed regulation were submitted for comment to the governor and 
the health and labor departments of each of the States. Thus, the States were 
able to examine the regulation in draft form and to submit such comments and 
suggestions as they thought appropriate or desirable in the light of the applica- 
tion of the regulation to local needs and interests. 

Inspecting of licensees.—Regulatory agencies of the States are being en- 
couraged to participate with Commission inspectors in the inspection of licensees. 
By means of joint inspections, the States will be enabled to keep abreast of 
licensed activities in their areas; moreover, such inspections should provide 
valuable training experience for their personnel and enable both the Commission 
and the States to make the most effective use of the limited supply of technical 
and scientific personnel. The Commission is currently arranging conferences 
with the governors of several States for the purpose of developing a broad 
program of cooperation between the States and the Commission in the civilian 
atomic-energy program. A primary objective of these conferences is to establish 
a basis for utilizing available technical resources within the States in assisting 
the Commission in discharging its compliance inspection responsibilities for by- 
product material licenses. Conferences with additional States will follow 
progressively. 

Other meetings and conferences with local authorities —Members of the Com- 
mission staff also have participated, during the past year, in a number of meet- 
ings and conferences with State and local authorities to discuss the regulation of 
private atomic-energy activities and to familiarize local authorities with the 
Commisson licensing and inspection programs. Meetings of this kind have 
contributed importantly to AEC-State cooperation in the regulatory field. 

A comprehensive visitation program to the States has been initiated by the 
Commission. These meetings with State agencies will provide an opportunity 
to (1) keep the States abreast of regulatory activities of the Commission, (2) 
become informed of present and contemplated work of the States in the atomic- 
energy field, (8) evaluate the States’ needs for training of personnel and deter- 
mine the need for providing additional training opportunities, and (4) explore 
means of fully utilizing available technical resources within the States in carry- 
ing out the Commission’s regulatory program. 

State participation in the access program.—Those State agencies which believe 
they require access to restricted data in the civilian application field have been 
encouraged to participate in the access program and access permits have been 
issued to a number of State agencies for this purpose. 
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Training of State personnel—The Commission is actively exploring with the 
Advisory Committee of State Officials the need for additional training oppor- 
tunities in the field of radiological health protection to enable their personnel 
to become knowledgeable in this field. Based upon this need, the Commission 
will actively assist the States in obtaining training opportunities in this field. 

Concurrently with the expansion in atomic energy activities a number of 
States are understood to be considering comprehensive regulations appropriate 
to their interests. Naturally, such regulations will have an important effect upon 
the growth and development of the industry and the Commission, therefore, be- 
lieves that it is in the interest of both industry and Government that if States 
feel the need to regulate in this field, all possible efforts should be exerted to 
achieve a maximum degree of uniformity of standards as between the Commis- 
sion and the several States. 
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Taste I.—Facility license applications 
POWER REACTORS 


Applicant and location 


Commonwealth Edison Co., 72 
West Adams St., Chicago, Ill. 


(location: Grundy County, "l.). | 
140,000-kilowatt 


Consolidated Edison Co., 4 Irving 
Pl., New York 3, N. Y. (location: 
Westchester County, N. Y.). 


General Electric Co., 1 River Rd., 
Schenectady 5, N. Y. (location: 


Vallecitos Laboratory site: Ala- | 


meda County, Calif.). 
Power Reactor Development Co., 
1911 First St., Detroit, 


roe County, Mich.). 

Yankee Atomic Electric Co., 441 
Stuart St., Boston 16, Mass. (lo- 
cation: near Rowe, Mass.). 

Aerojet-General Nucleonics, San 


Ramon, Calif. (for sale to a prop- | 


erly licensed institution). 
Do : 


' Do. 

AMF Atomics, Inc., 261 Madison 
Ave., New York, N. Y. (location: 
Plainesboro Township, N. J.). 


Armour Research Foundation, 10 


State Sts., Chicago, IIl.). 
Battelle Memorial 
King Ave., Columbus 1, 
(location: West Jefferson, Ohio). 


Curtiss-Wright Corp., Clifton, N. J. 


(location: Quehanna, Pa.). 
The Dow Chemical Co., Midland, 
Mich. 


Daystrom, Inc., Elizabeth, N. J. | 


(location: Princeton, N. J.). 
Ford Motor Co., 3000 Schaefer Rd., 


Dearborn, Mich. (location: Ro- 


tunda Bldg., Dearborn, Mich.). 
Massachusetts Institute of Tech- 


nology, 77 Massachusetts Ave., | 


Cambridge, Mass. (location: cam- 
pus, Cambridge, Mass.). 

National Advisory Committee for 
Aeronautics, 1512 H St. 
Washington, D. C. (location: San- 
dusky, Ohio). 


| 3,000 to 


Mich. | 
(location: Lagoona Beach, Mon- | 


| 134,000-kilowatt 





| 3 100-milliwatt 


| 5 100-milliwatt 


| 50-kilowatt 

West 35th St., Chicago, Ill. (lo- | 

cation: approximately 35th and 
! 


Institute, 505 
Ohio | 


Description of facility 


ee —— — 


180,000-kilowatt dual-cycle | 
boiling-water power re- | 
actor. 
pressur- 
ized-water power reac- | 
tor (plus 96,000 kilowatts | 
of conventional super- | 
heater capacity). 
5,000-kilowatt 
developmental boiling- 
water reactor. 


100,000-kilowatt fast- | 
breeder-type power re- 
actor. 


pressur- 
ized light water-type 
power reactor. 

100-milliwatt self-con- | 
tained research reactor. 


self-con- 
tained research reactors. 
self-con- 
tained research reactors, 
5,000-kilowatt 
research reactor. 


type research reactor. 


1,000-kilowatt pool-type 
research reactor 


do 


1,000 to 10,000-kilowatt li- 
quid metal fuel-research 
reactor. 

Low-power research reac- | 


tor. 
10- to 100-kilowatt pool- | 
type research reactor. 


1,600-kilowatt heavy wa- | 
ter moderated research | 
reactor. 


| 60-megawatt research re- 
NW., 


actor. 


pool-type | 


water-boiler 


Date filed 
1, 1955 
| Mar. 22, 1955! | 


Jan. 10, 1956 ! 


7, 1956 | 


9, 1956 


y 28, 1956 | 


, 1956 


28, 1956 | 


2, 1956 


1956 | 


| Status as of Jan. 15,1957 


Construction permit is- 
sued, May 4, 1956. 


Do. 


Construction permit is- 
sued May 14, 1956. 


Construction permit is- 
sued, Aug. 4, 1956.2 


Pending (application in- 
complete). 


License issued Oct. 19, 
1956. 


Pending 


Do 


Notice of proposed issu- 
ance of construction 
permit published 
Dec. 29, 1956. 

License issued June 12 
1956. 


License issued Aug. 10, 
1956 


Pending. 


| Pending (application in- 
complete). 


Pending. 


Pending (application in- 
complete). 


| Construction permit is- 
sued May 7, 1956. 


Pending. 
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TABLE I.—F acility license applications—Continued 


Applicant and location 


Naval Research Laboratory, Wash- 
ington, D, C. 
North Carolina 
Raleigh, N.C. 
Pennsylvania State 

University Park, Pa. 


State College, 


University, 


\ 


State College of Washington, Pull- | 


man, Wash. 


The Prosperity Co., Inc., Syracuse, 


N. Y. (ocation 
Fla.). 

University of California at Los An- 
geles, Los Angeles, Calif. 


University of | 
Miami campus, Coral Gables, | 


University of Michigan, Ann Ar- | 


bor, Mich. 
U. 8. 
Monterey, Calif 


Westinghouse Electric Corp., Pitts- 


Naval Postgraduate School, | 


burgh, Pa. (location: Yukon, Pa.). | 


i Date of application. 


2 Petitions for leave to intervene were granted in October 1956 and he 


Description of facility 


100-kilowatt pool-type re- 
search reactor. 

100-kilowatt water-boiler- 
type research reactor. 

100-kilowatt pool-type re- 
search reactor. 


Pool-type research reactor_ 


50-kilowatt water-boiler- 
type research reactor. 

1,000-kilowatt pool-type 
research reactor. 

100-milliwatt 
tained research reactor 
(to be purchased from 
Aerojet-General Nucle- 


onics, San Ramon, Calif. | 


20,000-kilowatt test reactor 
(pressurized water type). 


POWER REACTORS 


\ 


| 








} Jan, 12, 1955! 


self-con- 


Nov 


Date filed | Status as of Jan. 15,1957 
I ospcenneetcaieansntiall Hang lelitiaas eatin adellel att ian 
Apr. 5,1955'!) License issued Sept. 14, 
1956. 
June 15,1955!) License issued Oct. 1, 
1955. 
May 9,1955 | License issued July 8, 
1955 
June 22,1956 | Pending. 
Mar. 6,1956 | Pending (application 
incomplete). 
} June 2, 19551] Do. 


Construction permit 
issued Feb. 17, 1955. 


28,1956 | Pending. 





| Mar. 12,1956 | Notice of proposed issu- 


} ance of construction 
| permit published Jan. 


| 
| §, 1957. 
| 


arings were started in January 1957. 


CRITICAL EXPERIMENT FACILITIES 


The Babcock & Wilcox Co., 161 
East 42d St., New York, N. Y. 
location: Lynchburg, Va.). 

Battelle Memorial 
King Ave., Columbus, Ohio 
(location: West Jefferson, Ohio). 

General Atomic division of General 


Institute, 505 | 


Dynamics Corp., San Diego, 
Calif. (location: Terrey Pines 
Mesa, San Diego, Calif.) 

General Electric Co., 1 River Rd., 
Schenectady, N. Y. (location; 
Vallecitos Laboratory site, Ala- 
meda County, Cailif.). 

Lockheed Aircraft Corp., Missile | 
Systems division, Van Nuys, 


Calif. (location: 


sity campus, Palo Alto, Calif.). 
The Glenn L. Martin Co., Balti- 
more, Md (location Middle 


River, Md.). 
Nuclear Development Corperation 
of America, 5 New St., 


Ny: ep 
Westinghouse Electric Corp., Pitts- 
burgh, Pa. (location 


White | 
Plains, N. Y. (location: Pawling, | 


Stanford Univer- | 


Yukon, Pe.). 


| June 20, 1956 


Oct, 27,1955 | 


Oct. 28, 1955 


Oct. 25, 1956 


Mar. 27, 1956 


Mar. 14, 1956 


Construction permit is- 
sued Dec. 9, 1955. 


Construction permit is- 
sued Dee, 28, 1955. 


Pending. 


Construction permit is- 
sued June 29, 1956, 





Pending. 


Do. 


Construction permit is- 
sued June 11, 1956, 


Sept. 21,1956 | Pending. 
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TasleE I.—F acility license applications—Continued 


ACF Industries, Inc., 30 Church 


St., New York, N. Y 


AMF Atomics, Inc., 261 Madison | 10-kilowatt 


Ave., New York, N. Y. 


The Babcock & Wilcox Co., 161 
East 42d St., New York, N. 


Marubeni-lida Co. (New 


MN, Xs 


York), 
Inc., 39 Broadway, New York 6, 


EXPORT LICENSES 





5,000-kilowatt tank-type, | Dec. 
heavy water cooled and 
moderated research re- 
actor for export to Comi- 
tato Nazionale per le 
Ricerche Nucleari, 
Italy. 


12, 1956 


light-water 

| moderated research re- 
actor for export to Min- 
istry of Education, 
Kingdom of the Nether- 
lands, Amsterdam, 
Netherlands. 

1,000-kilowatt pool-type 
research reactor for ex- 
port to Laboratorium 
fur Technische Physik 
der Technischen, Hoth- 

schule Munchen, Mu- 

| 

| 


Sept. 27, 1956 


2, 1956 


nich, Germany. 

5,000-kilowatt pool-type 

at light-water moderated 
research reactor for ex- 
port to Conselho Na- 
cional de Pesquisas do 
Brazil, for Comissao de | 
Energia Atomica, Uni- | 
versity of Sao Paulo, 
Sao Paulo, Brazil. 

50-kilowatt homogeneous 
solution-type research | 
reactor for export to the 
Japan Atomic Energy | 
Research Institute, 
Tokyo, Japan. 








. 13, 1956 | 





Pending. 


Notice of proposed is- 
suance of export li- 
cense published Jan. 
10, 1957. 


Pending. 


| Notice of proposed is- 


suance of export li- 
cense published Jan, 
4, 1957. 


License issued Nov. 2, 
1956, 


TaBLE II.—Applications for special nuclear material licenses to authorize fabri- 
cation of enriched uranium fuel elements or to process enriched uranium for 
ultimate fabrication into fuel elements 


Applicant 


Aerojet-General Nucleonics, 
San Ramon, Calif. 


The Babcock & Wilcox Co., 
Lynchburg, Va. 


General Electric Co., Metal- 
lurgical Products Depart- 
ment, Detroit, Mich. 

General Electric Co., Atomic 
Power Equipment Depart- 
ment, San Jose, Calif. 

Mallinckrodt Chemical 
Works, St. Louis, Mo., 
(location: Hematite, Mo.) 

Metals and controls Corp., 
Attleboro, Mass. 


Sylvania Electric Products, 
Inc., Bayside, N. Y 


Westinghouse Electric Corp., 
Commercial Atomic Power 
Activity, Forest Hills, Pa. 

Westinghouse Electric Corp., 
Blairsville Metals Plant, 
Blairsville, Pa. 


Activity Date filed 


| Fabrication of core assem- | May 28, 1956__ 
blies for AGN’s Model 
201 research reactor. 

Fabrication of fuel ele- | 


ments. ments filed on 


i 
| 
| 
| 
| 


1956, 


| Conversion of enriched | Sept. 20, 1956_-. 
uranium dioxide powder 
into pellets. 

| Fabrication of fuel ele- | 
| ments. 


Conversion of enriched 
uranium hexafluoride to | 
uranium dioxide. 

Fabrication of fuel ele- 
ments. ments filed 

Aug. 17, 1956. 

..do oes jiebeases Apr. 19, 1956 


29, 1956. 


| Apr. 19, 1956 





Aug. 18, 1955; amend- 
Feb. | 
14, 1956 and July 17, 


Oct. 1, 1956__..._--- 


May 16, 1956; amend- 
ments filed June 
and July 12, 1956. 

Sept. 19, 1955; amend- 

Mar. 

1956, July 25, 1956 and 


amended | 
Aug. 27, 1956 and Oct. | 


re .--| Feb. 14, 1956; amended | 
| | Feb. 20, 1956, Apr. 25, 
1956 and Sept. 17, 1956. | 


Status as of Jan. 
15, 1957 
_|——__—____—_ 
| License issued July 
25, 1956. 


License issued 
Aug. 22, 1956. 


| License issued 
Nov. 20, 1956. 


License issued 
Nov. 15, 1956. 


License issued 
20, | July 18, 1956. 


License issued 

6, | Apr. 23, 1956; 
amended Sept. 
19, 1956. 

License issued 
Nov. 15, 1956. 


License issued 
Aug. 3, 1956. 


License issued 
Aug. 3, 1956; 
amended Novy. 
15, 1956. 
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X. UNITep States INDUSTRY IN INTERNATIONAL ATOMIC COOPERATION 


Encouragement and assistance in the growth and development of a peace- 
time atomic energy industry is one of the most signficant byproducts of the 
United States Government’s program of international cooperation. While this 
program was conceived and is implemented as an important phase of the effort 
of United States foreign policy to secure world peace, the natural result of 
spreading the benefits of the atom abroad will be to hasten the growth of the 
peaceful uses of atomic energy not only in other countries throughout the 
world, but in the United States as well. 

The atoms for peace program is designed to aid in securing the peace in two 
ways. First, the peaceful uses of atomic energy abroad can raise general 
standards of living, particularly in underdeveloped areas, and thus help to 
eliminate sources of unrest and tension. Beyond this lies the greater hope 
that the patterns of international cooperation thus established will facilitate the 
resolution of other great issues which today jeopardize the peace of the world. 

Within these broad objectives, a practical effect of the program is to increase 
the pace of economic development in all countries which take advantage of the 
opportunities provided by atomic energy. Further, widespread utilization of 
the beneficent atom can be expected to produce profound changes in patterns 
of living and habits of consumption. Both of these developments should have 
a significant impact on the growth of a peacetime atomic energy industry in 
many countries. 

Much of the ultimate success of the international program will depend upon 
the applications of private industrial techniques and know-how on a vigorous 
scale. In this respect the Government will continue to assist to the greatest 
extent possible in such matters as making enriched fuel available under favor- 
able terms and conditions, assisting friendly countries in the development of 
atomic energy programs, providing training based on American technology and 
utilizing American facilities, and establishing means for rendering financial 
assistance. However, the industry which supplies the atomic “hardware” will 
obviously be a key factor in the atoms for peace program. 

Developing the framework for cooperation 

The initial steps in creating the basis for international cooperation were 
taken following President Eisenhower's historic address before the General 
Assembly of the United Nations on December 8, 1953. Emphasis during the pro- 
gram’s first years necessarily centered on the establishment of a legal basis 
for cooperation between sovereign nations. The Congress made the basic deci- 
sions on policy and expressed them in the Atomic Energy Act of 1954 which 
laid the statutory foundation for the development of a program. During the 
past year signilticant progress has been made both in the expansion of the inter- 
national framework for cooperation and in the development of operational 
phases of the program. 

The number of bilateral agreements, including those for cooperation in the 
design and construction of power reactors, has steadily increased. Active nego- 
tiations are still in progress for more than a score of agreements either for 
power or research; detail is given in appendix A. On October 26, 1956, a 
Statute for the International Atomic Nnergy Agency was adopted and this new 
organization is expected to come into existence during 1957, linking some 80 
nations in an international cooperative program and providing for an inter- 
nationally administered system of safeguards over nuclear energy projects which 
are assisted by the Agency. In addition, important regional arrangements for 
international cooperation are developing in Europe and Asia. In Latin America 
cooperative efforts at the University of Puerto Rico and at the Inter-American 
Institute of Agricultural Sciences at Turrialba, Costa Rica, should have signifi- 
cant results. Means of coordinating these efforts with activities under the aegis 
of the Organization of American States are being developed. With respect to 
Asia, Colombo plan nations have under consideration the establishment of an 
Asian Nuclear Training and Research Center. Further information concerning 
these matters is to be found in appendix H and in the 21st semiannual report, 
pages 18 through 20. 


Progress of the operational program 


A brief review of some of the actions of the past 2 years will indicate how this 
program is progressing from negotiations and plans into operations. 
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1. Fifteen research reactors have been contracted for or are being discussed 
by foreign countries with American industry (see subsection Al (b) of table Ia 
in section VIII). 

2. Seven power reactor projects, for which American firms are providing the 
principal design details, are currently under consideration by cooperating nations 
(see subsection B7 (c) of table Ia in see. VIII). 

3. Technical missions involving over 300 United States personnel have visited 
foreign countries to advise them in the basic planning of their own programs 
and individual experts have been made available to give advise on specific 
projects. 

4. Commitments of special nuclear material made to other nations exceed 1,700 
kilograms of uranium 235. 

5. Sales to other nations of heavy water totaled 70 tons in 1956. 

6. Some 335 foreign students representing 50 countries have been trained in 
the United States in special courses operated by or sponsored by the Commission. 

7. Foreign nations are participating in growing numbers as employees or 
guests in unclassified research in nonsecurity areas of our laboratories. 


Commission actions to support program 

New policy decisions on terms under which special nuclear material will be 
made available to the foreign program were announced by the White House and 
the Commission on November 18, 1956. Specific information on United States 
prices and policies will be useful to cooperating countries in estimating the over- 
all economy of a power reactor complex and thus to arrange realistic financing. 
The new policies include establishment of a new and lower price schedule for 
special nuclear material, assurances of long-term fuel availability, the estab- 
lishment of prices for by-product material and an offer to purchase all plutonium 
or uranium 233 produced in foreign reactors fueled with material obtained from 
the United States. 

The recently announced revision of United States, Canadian, and United 
Kingdom declassification policies and guides will permit the United States to 
declassify information adequate for the design, construction, and operation of 
power reactors. The accelerated declassification effort will broaden exchange of 
power reactor information through libraries, conferences, publications, and 
individual industry consultations. Research reactor information was already 
available on an unclassified basis. 


Actions to expedite industry’s part in international programs 


The steady growth of the international cooperation programs is the result of 
close cooperation between Government and industry. Government has provided 
the framework within which active competition for foreign markets has de- 
veloped. The policies referred to above and the assistance which the Commis- 
sion has provided to other nations in planning their atomic energy programs has 
created a favorable climate for the activity of United States industry overseas. 
Industry, for its part, has furthered the program by developing advanced tech- 
nology, undertaking to design and test specific reactors suitable for export, 
providing technical services and experts for foreign programs, manufacturing 
equipment, fabricating materials, and, in some instances, offering to undertake 
the initial operation of a reactor after it is installed. 

The following factors are considered to provide favorable conditions for the 
further growth of peacetime dtomic energy industry in connection with programs 
of assistance to foreign countries: 

1. The further declassification of power reactor technology will permit wide 
competition on a regular commercial basis and facilitate contacts between Ameri- 
can firms and foreign countries. 

2. The availability of special nuclear materials on favorable terms will en- 
courage foreign countries to plan reactors using enriched fuel and thus to look 
to American industry with its advanced technology in this field as the principal 
source of equipment and services. 

8. The Commission policy of supplying materials and services from its own 
facilities only when they are not commercially available should encourage 
industry to equip itself not only to design and build reactors for export, but to 
provide fuel cycle services on a regular commercial basis, including such services 
as preparing uranium compounds and metal, fabricating fuel elements, recover- 
ing cold uranium scrap, and chemical processing of irradiated fuel elements. 

4. The program of financial assistance in support of research reactor projects 
encourages cooperating countries to seek American contractors for the design 
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and construction of reactors, and facilitates the purchase of required components 
and equipment from American industry. A similar result can be anticipated 
from the recent offer of the Export-Import Bank to consider loans in support of 
power reactor and research reactor projects, 

5. By making the terms of agreements for cooperation available to the public 
and by keeping American industry currently informed of the interests and 
developments in foreign countries, commercial contacts between industry and 
cooperating countries are facilitated. 

6. Simplification of the rules and regulations governing international trade 
in the atomic energy field will permit freer contact between private commercial 
parties. 

7. As part of the Commission’s general policy to rely upon industry wherever 
practicable, American industry has been encouraged to produce equipment and 
provide services in the atomic energy field, thus generally increasing its ability 
to participate in a competitive export trade market. 

These are the general considerations involved in the program of international 
cooperation for peaceful uses between the United States and other nations which 
bear upon the growth, development and status of the American atomic energy 
industry as we enter 1957. Further detail on the various aspects of the atoms 
for peace program and its current status as it affects industry is available in 
eight appendices covering the following points: 

A. Bilateral agreements; 

B. Power reactor activities abroad; 

C. Research reactor activities abroad; 

D. Industry’s part in supplying and servicing world atomic industry; 

BE. Isotopes ; 

F. Training; 

G. Exchange of information; and 

H. International organization in the nuclear field. 


APPENDIX A. BILATERAL AGREEMENTS 


Since the negotiation of bilateral agreements began in early 1955, discussions 
have been held with 49 nations. By the end of 1956 negotiations had been com- 
pleted for 43 agreements with 41 nations. 

The most significant development during 1956 was the conclusion of the first 
power agreements with nations other than the United Kingdom, Canada, and 
Belgium, with which the United States always has had a special relationship 
in the atomic energy field. The five new agreements negotiated were with 
Australia, the Netherlands, Switzerland, France, and Norway. Discussions on 
power agreements have been undertaken with 16 additional countries. 

In addition to the power reactor agreements, negotiations were concluded 
during 1956 for nine additional agreements for cooperation in the fields of re- 
search. New research agreements were negotiated with Austria, Costa Rica, 
Cuba, the Dominican Republic, Germany, Guatemala, Iran, Ireland, and New 
Zealand. Negotiations have been completed with Ecuador and Nicaragua. Pre- 
liminary discussions on research agreements have been held with Ceylon, Haiti, 
Liberia, and South Africa. In the field of nuclear power, preliminary discussions 
were begun with Argentina, Brazil, Cuba, Germany, India, Iran, Israel, Italy, 
Japan, Pakistan, Philippines, South Africa, Spain, Sweden, Thailand, Tunisia, 
and Uruguay. Most of these countries are reviewing draft research or power 
agreements. 


APPENDIX B. POWER REACTOR ACTIVITIES ABROAD 


Interest in the production of power from nuclear energy is high throughout 
the world. The United States is cooperating in or providing assistance to a 
majority of the projects which are being undertaken. 

In Western Europe, power reactor projects have been undertaken or are 
planned by Belgium, the United Kingdom, France, Italy, Switzerland, Spain, 
Germany, and the Scandinavian countries. Requirements of the six nations com- 
prising EURATOM (Belgium, France, Germany, Italy, Luxembourg, and the 
Netherlands), during 1963-67 for energy from nuclear power plants are expected 
to be in the order of 3 million kilowatts (electric) per year or 15 million kilo- 
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watts by 1967. Canada also has an active program. A number of these coun- 
tries have expressed an interest in using nuclear power for ship propulsion. 

In the Asian-African area, an increasing number of countries are expressing 
interest in atomic power. This interest is particularly strong in areas where 
hydroelectric power potential is insufficient and where the cost of transporting 
conventional fuel is high. Representatives of Tunisia, Turkey, Iran, Pakistan, 
Israel, and Ethiopia have sought information on the economics of nuclear power, 
Japan, which must meet increasing power needs from depleted fossil fuel re. 
serves, has indicated that 500,000 kilowatts (electric) from nuclear plants will 
be required by 1965. 

A few countries in Latin America are considering the initiation of nuclear. 
power programs, and a larger number have indicated interest in training scien- 
tists and technicians in anticipation of the future utilization of power reactors, 

Negotiations relating to power agreements are underway with four Latin 
American countries. An American company has announced plans for the instal- 
lation of power reactors in Brazil, Cuba, and Mexico. United States manufac. 
turers of the reactors have been selected. 


Export-Import Bank financing 

In October 1956, the Commission and the Export-Import Bank agreed on joint 
action under which the bank would consider extending credit for the construction 
of nuclear powerplants (as well as research reactors) in nations which enter into 
agreements for cooperation with the United States. 

The bank will consider loans to both governments and industries. The AEC 
will provide technical assistance in connection with the bank’s study of loan 
applications. In order to qualify for bank assistance, a cooperating country 
must submit a comprehensive engineering survey of the project. The country 
requesting a loan must have an arrangement for securing atomic fuels for the 
term of the loan and must demonstrate evidence of the economic and financial 
soundness of the project, the availability of funds to defray local costs, and the 
ability to serve the dollar debt involved. As is the case with Export-Import 
Bank loans for other purposes, the loans for nuclear-power projects may be spent 
only for equipment, materials, and technical services purchased in the United 
States. 


United States development of additional types of power reactors suitable for 
export 

A portion of the Commission’s civilian power-reactor program is directly appli- 
eable to the needs of foreign countries, principally through emphasizing develop- 
ment of reactors in smaller size ranges and establishing programs for development 
of fuel cycles permitting the use of natural uranium. 

The emphasis on smaller reactors conforms with the estimated needs of a 
majority of the foreign countries. A recent study of possible world demand for 
power reactors by 1960 indicated about 45 percent of the possible demand to be 
for plants of 10,000 kilowatts or less, 29 percent for plants of about 25,000 kilo- 
watts, 17 percent for plants of about 50,000 kilowatts, and 9 percent for plants 
of 100,000 kilowatts or over. 

The programs for development of fuel cycles using only natural uranium are 
in line with the natural desires of other nations and the United States to have 
available as wide a choice of reactor fuel as possible. The portion of the Com- 
mission’s experimental power-reactor program which is applicable includes a 
project undertaken by General Electric Co. at Hanford aimed at demonstrating 
the feasibility of recycling plutonium in thermal reactors and a concentrated 
study on heavy water-natural uranium reactors, including work by E. I. du Pont 
de Nemours Co., at the Savannah River plant. Moreover, in the third invitation 
for proposals under the power demonstration reactor program, the Commission 
indicated it would be particularly receptive to proposals for natural uranium 
fueled, heavy water-moderated reactors. 





APPENDIX C. RESEARCH REAcTOR ACTIVITIES ABROAD 


During 1956 procedures were established and anounced for implementing 
the President’s offer of June 11, 1955, to contribute toward the cost of research 
reactors undertaken by “free nations who can use them effectively for the 
acquisition of the skills and understanding essential to peaceful atomic progress.” 
Contributions made pursuant to the President’s offer are financed from funds 
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ade available under the mutual-security program. Only nations which have 
caleeed into agreements for cooperation with the United States are eligible to 
eceive assistance under the President’s offer. 
, The amount of the contribution to each nation is limited to $350,000, or one- 
half the total estimated cost of the reactor project, whichever is less. The 
amount of the grant is set with respect to a complete reactor project, including 
reactor and such experimenal equipment and supporting facilities and activities 
as are necessary to make it an operable and useful training and research 
l. 
nr rants of $350,000 each have been approved for projects in Brazil, Spain, Den- 
mark, and the Netherlands. 
Requests for grants have also been received from Belgium, Greece, Israel, 
Japan, and West Germany. In each of these cases, however, the project proposal 
data are not as yet complete. 





ApPENDIx D. Untrep States INDUsTRY’s PART IN SUPPLYING AND SERVICING 
WorRLD ATOMIC INDUSTRIES 


Industrial firms assisting other countries are required by section 57 a (3) of 
the Atomic Energy Act of 1954 to receive an authorization from the Commis- 
sion. Prior to October 1955, industrial firms required specific authorization 
from the Commission to furnish services and materials to foreign nations even 
on an unclassified basis. As the program of declassification advanced and the 
amount of unclassified information increased, the Commission announced a geu- 
eral authorization for unclassified activities abroad on the part of industrial 
firms. This general authorization will increase in importance as, in accordance 
with present policy, power reactor technology is declassified. American industry 
under the general authorization has embarked on an active commercial pro- 
gram. 

During 1956, the classified authorization program completed its first year. 
In this period 18 authorizations were granted for activities in the three countries 
with which the \'nited States has effective agreements permitting the exchange 
of classified info: mation ; 13 under the Canadian agreement, 3 under the Belgian 
agreement, and 2 under the agreement with the United Kingdom. 

The authorizations are as follows: 


United States firms and scope of approved exchange 


AUTHORIZATIONS UNDER THE AGREEMENT WITH CANADA 


Geseral’ Miectrie Oo)... bee Thermal reactor powerplant. 
Catalytic Construction Co..-....-- said Do. 
DG, Snccwcnnnaks cba Production and fabrication of uranium 

metal. 

pracioar Bactats. 166.5 Technology of fuel element production, 

Metals and Controls Corp...-----_____ Do. 

URNA ie ON Nl Processing and refining of ores. 

Westinghouse Electric Corp._-_---____ High temperature and high pressure 
irradiation facilities. 

General Dynami's Corp._.....-_____. Manufacture of a swing reactor. 

UNI S N  eh i e wce Design, development and fabrication of 
fuel elements. 

Sylvania Electric Products Co..--_.__~ Do. 

GE 000,, Bic nw celcncedcmctekeine Processing of source materials, recov- 
ery faciilties 

ct TR Aig SS ay i Alar pela RU ge Technology of fabricating control rods, 
crucibles and fuel elements. 

NSLEEOES OE WO, TRC, a wssiecienaneresereesbarsunneces Technology of processing and fuel 
fabrication. 


AUTHORIZATION UNDER THE AGREEMENT WITH THE UNITED KINGDOM 


wee’ Tins OO Engineering and design services for 
evaluation of power reactors. 

Bee DOO TNCs 6 seis eS Sngineering and design services for 
evaluation of AMF boiling water 
reactor. 
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AUTHORIZATIONS UNDER THE AGREEMENT’ WITH BELGIUM 


Westinghouse Electric Corp Manufacture of Belgian thermal re- 


actor, 

Nuclear Development Corp. of America. Design of MTR type reactor. 

Atomic Power Development Associates. Development of Belgian fast breeder 
reactor, 


Seven American firms have undertaken or are discussing contracts to design 
and construct 13 research reactors in 10 countries. (See subsection Al (b) of 
table Ia in section VIII.) 

Four American firms are providing technical advice to six countries in the 
advance planning of power reactors which may result in contracts for their 
design and construction in the near future. (See subsection B7 (c) of table Ia 
in section VIII.) 

Many American firms are also equipped to export equipment, instruments, and 
other items for use in national atomic energy programs, including such items as 
isotopes and heavy water. 

Industrial participation in the international program has been assisted by the 
policy that services and materials will be furnished by the Commission only 
when such services or materials are not available commercially. Thus, the only 
activity from which industry is excluded is the supplying of nuclear material. 
As has already been discussed in section VI, the Commission is encouraging 
industry to undertake the preparation of uranium compounds and metal and to 
undertake the recovery of cold uranium scrap; when established, these services 
can be made available to foreign as well as domestic customers. In general, it 
is expected that fuel for reactors will be released in the form of uranium 
hexafluoride to United States contractors selected by the cooperating nations 
which will process and fabricate it into fuel elements under the terms of the 
civilian licensing program prior to export overseas as required by law. 

Spent fuel from foreign research reactors fueled with United States material 
must be returned unaltered to the Commission or may be reprocessed in facilities 
acceptable to the Commission. This requirement anticipates the establishment 
of reprocessing facilities by industry, as well as future international arrange- 
ments to provide this service. 

As previously stated, research reactor grants are made on the basis of a 
review of a comprehensive project and design proposal, prepared usually with 
the detailed assistance from a contractor selected by the country concerned. 
While it is not required that the contract be with an American firm, this has been 
the case in the four grants made. 

In addition, all component parts of reactors and related equipment will be 
fabricated and sold by industrial firms through normal commercial channels. 
In some instances, industry will undertake the initial operation of the reactor. 


APpPENDIx E. IsoroPes 


Isotopes have been available both from the Commission and from industry for 
use abroad for some years. On February 10, 1956, procedures for exporting 
isotopes were simplified. It is no longer necessary to have prior Commission 
approval for the export to friendly nations of byproduct material with atomic 
numbers 3 through 83. Moreover, a license from the AEC is no longer required 
for the export of cyclotron-produced radioisotopes. 

As a result of these new simplified export procedures, isotopes (both radio- 
active and stable) are now available on a routine basis to foreign nations from 
AEC National Laboratories and from over 75 commercial firms in the United 
States. The new export procedures also make electromagnetically separated 
and enriched stable isotopes available for procurement by foreign scientists at 
the same prices as are charged United States citizens. 

The two atoms-for-peace missions, which recently visited countries in Latin 
America, included specialists in agriculture, medicine, biology, and industry who 
provided information on the application of radioisotopes to these fields in Latin 
America. The countries visited were Venezuela, Brazil, Uruguay, Argentina, 
Chile, Peru, Ecuador, Panama, and Costa Rica. In all of the countries great 
interest and enthusiasm was shown. 
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APPENDIX F, TRAINING 


A major obstacle to the rapid development of national atomic-energy programs 
abroad is the lack of personnel trained in nuclear technology, and, in many cases 
in the basic scientific disciplines. The ability of nations participating in the 
atoms-for-peace program to train personnel, in adequate numbers and in reason- 
able time, is the exception rather than the rule. Training programs, therefore, 
have a high priority. Four major steps are underway to meet this need: The 
admission of more foreign nationals to the isotopes courses at the Oak Ridge 
Institute of Nuclear Studies, the expansion of the program of cooperation be- 
tween American universities and the International School of Nuclear Science 
and Engineering of Argonne National Laboratory, the planned Spanish-language 
training center at the University of Puerto Rico, and the planned Asian Nuclear 
Center in the Philippines. 

The principal purpose of the United States training programs is to equip per- 
sonnel to operate effective programs in foreign nations. An important byproduct 
of these programs is the increasing acceptance of American technology. 

During 1956, a total of 42 foreign scientists was admitted to the radioisotopes 
tracer techniques courses at ORINS. A maximum of 32 individuals can be 
accommodated in each of the 4-week courses which provide training in the funda- 
mentals of handling and using radioisotopes in research. 


APPENDIx G. EXCHANGE OF INFORMATION 


During 1955 a large volume of the technical information on peaceful uses of 
atomic energy was declassified and made available at the International Scientific 
Conference in Geneva. In December 1956, the Commission announced a large 
scale program of declassification, particularly in the field of power reactor 
technology. 

Two important effects of this further declassification of technical information 
will be to broaden considerably the interest and activity of friendly nations in 
pursuing the potentialities of civil uses of nuclear energy and to encourage private 
industry to satisfy the needs of foreign nations for reactors, reactor equipment, 
and fuels. 

Extevsive information, both of a classified and an unclassified nature, has been 
made available through the exchange of reports, documents, publications, libraries, 
exchange of visits, technical missions, and formal conferences. 

The distribution of technical libraries to foreign countries has demonstrated 
United States willingness to make a wide range of unclassified information avail- 
able as quickly as possible. Workshops on the use of the libraries are being 
planned so that recipient nations may learn to use them most effectively. 

There have been numerous exchanges of visits of a classified nature between 
the United States and Belgium, Canada, and the United Kingdom. (Details on 
these exchanges may be found in the 21st semiannual report, pp. 16-18.) 

In addition to the classified meetings, technical missions involving over 300 
United States personnel have visited 58 countries. Matters discussed by these 
missions included overall planning of national programs, economics of nuclear 
power, selection of power reactor types, research reactors, and their uses in 
training and research programs and applications of atomoc energy products to 
agriculture, medicine, and industry. Details on these missions may be found 
in the 21st semiannual report, pp. 16-17.) 


Conferences and exhibits 


Participation in and support for international scientific conferences on the part 
of the Commission serves to accelerate the growth of the atomic energy industry 
by furthering exchange of information and quickening interest in atomic energy, 
both in this country and abroad. Through the atomic energy exhibits, which 
industrial firms make available for display at such conferences as well as at 
the international trade fairs and exhibitions, American industry makes a most 
significant contribution to international cooperation in developing peaceful uses 
of the atom. 

For the past several months the Commission has been engaged in planning for 
United States participation in a major international conference, a world’s fair, 
and an educational symposium. These are the second International Scientific 
Conference on the Peaceful Uses of Atomic Energy, the Brussels Universal and 
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International Exhibition of 1958, and the Inter-American Symposium which is the 
first of its kind in the Western Hemisphere. 

The Second International Scientific Conference on the Peaceful Uses of Atomic 
Energy will be held for 2 weeks beginning about September 1, 1958, in fulfill- 
ment of a resolution sponsored by the United States and adopted unanimously 
by the United Nations in December 1955. The Commission has accepted respon- 
sibility for planning and coordinating the United States technical participation 
in the conference. The conference will cover all phases of the peaceful uses of 
atomic energy of interest to the participants, but will emphasize nuclear power. 
The location of the conference has not yet been determined. 

It is contemplated that a United States exhibit will consist of a group of 
individual displays, each arranged and prepared by an atomic laboratory, indus- 
trial concern, or other organization, with overall planning and coordination by 
the AEC. 

The Brussels exhibition is scheduled to open in mid-April 1958 and to run 
until October 1958 with the theme “A world built by and for the people.” 

The Inter-American Symposium is expected to take place at the Brookhaven 
National Laboratory, Long Island, N. Y., in May 1957. 


APPENDIX H. INTERNATIONAL ORGANIZATIONS IN NUCLEAR FIELD 


International organizations are being developed to establish the framework 
within which cooperative efforts can be undertaken. On a regional basis they 
serve tc make possible at an early date cooperative or joint projects now beyond 
the reach of individual countries. Such organizations are most fully developed 
among the industrialized countries of Europe in the form of the Organization 
for European Economic Cocperation (OEEC) and the proposed EURATOM, 
The International Atomic Energy Agency, which will come into existence in 
1957, will link together some 80 nations. It will not only make possible coop- 
erative programs but will make available assistance to countries which prefer 
to participate in multilateral rather than bilateral efforts. 


International Atomic Energy Agency 

The Agency will come into existence when the statute, adopted last October 
at an 82-nation conference, is ratified by 18 states, This probably will be accom- 
plished in the summer of 1957. The matter of United States ratification will 
come before the Senate at this session of Congress. While time will be required 
to work out arrangements enabling the Agency to furnish fissionable materials 
for use in reactors abroad, ultimately the operations of the Agency should increase 
the number of countries taking advantage of opportunties for peaceful utilization 
of atomic energy. It is expected that many states will prefer to secure assist- 
ance from an international agency, in which they enjoy membership, and will 
prefer an internationally administered system of safeguards. 

The agency itself will furnish technical information and fissionable and other 
materials not commercially available. It is contemplated that all other equip- 
ment and materials, such as reactor components and related equipment, will be 
supplied through normal commercial channels. Such a policy woulda expand the 
market for products essential to nuclear energy enterprise of all types and draw 
upon any business community equipped to supply the required goods and services. 


EURATOM 


Representatives of Belgium, France, Germany, Italy, Luxembourg, and the 
Netherlands are presently drafting a treaty setting up a European organization 
for atomic-energy cooperation similar to the Coal and Steel Community. The 
basic activities, as now contemplated, will be creation of a research center to 
supplement expanding private and national facilities, act as a clearinghouse 
for information, proposal of security forms and controls over nuclear materials 
for use in the community, assist in placement of capita) investment, and initia- 
tion of construction of common installations. The treaty drafting will probably 


be completed early in 1957. 


Organization for Huropean Economic Cooperation 
During the past few months, working groups of the OEEC engaged in nuclear 
studies have developed specific plans of action. The most advanced of these 


working-group studies deals with the construction of a chemical reprocessing 
facility. Another working group has been established to study experimental 
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reactors and materials testing reactors. This group is interested specifically 
in developing ideas on the joint construction and operation of a high flux mate- 
rials testing reactor and in further study of advanced types of power reactors 
which might be constructed and operated experimentally as a joint or coordinated 
effort. The United States has been asked to participate in this working group, 
since most of the reactors of interest have been developed in the United States, 
Consideration is being given to providing United States expert assistance to this 
study. 


Organization of American States 

The Inter-American Committee of Presidential Representatives of the OAS 
has before it for consideration early this year a United States proposal for the 
establishment of an OAS Consultative Committee on Nuclear Energy. The 
Committee would function in a consultative capacity as an instrument for the 
stimulation, coordination, and support of national atomic-energy efforts and 
their orientation to serve the needs of the Inter-American Community. Means 
to coordinate Commission activities with the efforts of this committee are being 
developed. 


(Whereupon at 4: 40 p. m., Tuesday, February 19, 1957, a recess was 
taken until Wednesday, February 20, 1957, at 10 a. m.) 














DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


WEDNESDAY, FEBRUARY 20, 1957 


ConGREsS OF THE UNITED STATEs, 
Jornt ComMITTER ON Atomic ENERGY, 
Washington, D. C. 

The committee met at 10 a. m. pursuant to notice, in the old 
Supreme Court Chamber of the Capitol, Hon. Carl T. Durham (chair- 
man of the Joint Committee) presiding. 

Present: Representatives Durham (presiding), Holifield, Price, 
Cole, Van Zandt, Patterson, Jenkins; and Senators Pastore, Gore, 
Bricker, and Dworshak. 

Also present: James T. Ramey, executive director; George E. 
Brown, Jr., David R. Toll, professional members of the staff; and 
George Norris, Jr., committee counsel. 

The Cuatrman. The Joint Committee will come to order. 

We are glad to have with us this morning a group of business people 
from throughout the United States. We will probably not have as 
many members present today as we had yesterday, when we had nearly 
all of the caeiibere present. We also have a controversial measure 
on the floor of the House this morning. 

We are glad to have with us this morning our former Secretary of 
the Navy, Mr. Dan Kimball, as our first witness. 

Will you come around, please, Mr. Kimball? We welcome you 
back to Capitol Hill. We have seen you many times before in the 
Armed Services Committee on different matters, and we are glad to 
see that you have now gone into this business and we hope you will 
have much success in the future. 

Will you proceed with your statement, Mr. Kimball, and we will 
probably have some questions later. 


STATEMENTS OF DAN A. KIMBALL, PRESIDENT OF AEROJET-GEN- 
ERAL CORP.; AND ARTHUR T. BIEHL, TECHNICAL DIRECTOR OF 
AEROJET-GENERAL CORP. 


Mr. Kimpatyt. We are very happy to be here today and we want 
to thank you for your courtesy and the opportunity to give you a 
little résumé of Aerojet-General’s activities in the field of atomic 
energy. I would like to outline for you some of the reasons why we 
are in this field and indicate some of the progressive results we have 
achieved. 

Before going into detail, however, I would like to touch briefly on 
(a) what Aerojet-General Corp. is, (6) our major objectives, (c) what 
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we have already done in the area of atomic energy, and (d) some of 
the problems we face. 

any of you are probably familiar with the fact that Aerojet- 
General Corp. is a subsidiary to the General Tire & Rubber Co., of 
Akron, Ohio, and that Aerojet-General’s primary interest is in the 
field of rocket propulsion engines. 

The company originated as a relatively small group of scientists at 
the California Institute of Technology, which during the war devel- 
oped and produced the now famous JATO unit for assisting aircraft 
in takeoff or augmenting thrust in flight in emergency conditions. 
We have produced more than 500,000 of these units and they continue 
to be used successfully by the military services. 

Since the war we have grown from approximately 300 employees to 
nearly 10,000 and our major facilities are at Azusa, Calif., near Los 
Angeles, and at a 20,000-acre site near Sacramento, Calif. Our 
nucleonics activities are in San Ramon, Calif., outside of Oakland. 

During the last few years we have been engaged in developing and 
producing components for nearly all our missile programs. Today, 
among our major projects are the development of a propulsion system 
for the ICBM and the second-stage propulsion system for project Van- 
guard, the earth satellite, as well as propulsion systems for the Polaris, 
which is the IRBM. 

During this period, because of our alert and extensive research 
facilities, particularly in the physical and chemical fields, we have 
extended our operations into areas bordering upon the atomic-energy 
programs through construction of pumps and other auxiliary equip- 
ment for the Atomic Energy Commission and Atomic Energy Com- 
mission prime contractors. 

More recently we established an atomic-energy department at our 
Azusa headquarters and we began a concerted effort to bring our 
engineering talents and production capabilities directly into the field 
of nucleonics. As part of this progressive entry into the nuclear- 
energy field, we established a subsidiary, known as Aerojet-General 
Nucleonics, at San Ramon, Calif. Dr. Biehl, who is here with me, is 
the head of this organization. 

Our entry into the nuclear field is entirely consistent with our long- 
established policy of designing and developing as well as producing, 
advanced power sources. We consider nuclear reactors to fall within 
this category of advanced power sources and we believe that Aerojet- 
General will have a major part in the development of nuclear reactors 
for power and propulsion in the future. I don’t mean to imply that 
Aerojet anticipates becoming a major central-station powerplant pro- 
ducer. Our intention was rather to participate in the production of 
small nuclear reactors to be used for research, as auxiliary power or 
propulsion units or for specialized purposes that fall generally out- 
side the field of large turbine and generator manufacturers and utility 
companies. 

So as to implement our entry into this somewhat competitive field of 
specialized advanced power sources we considered it was necessary 
to develop and produce’ a complete reactor system rather than only 
produce and develop reactor component parts. This policy resulted in 
our developing and producing the very small AGN 201 nuclear reactor 
as a first step. I think that some of our experiences in this first step 
into the nuclear reactor system field may be of special interest to this 
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committee since we achieved what might be termed a number of 
“firsts.” 

For example, our AGN 201 reactor is the first commercial reactor 
to be produced and operated by a profit-motivated company on pri- 
vate capital. 

Also, the AGN 201 reactor is the first reactor to be produced in 
what we term “mass production,” that is at a current rate of 1 per 
month and in the very near future at the rate of 2 per month. 

Also, the AGN 201 reactor is the first, to our knowledge, completely 
new reactor concept (that is, non-AEC designed) to be produced and 
operated in the United States by a commercial firm. 

We are proud to say that this reactor was conceived, designed, 
built, placed in operation, and is now in production with all financin 
accomplished through private-venture capital. I am also triformsed 
that technically there are a number of other first that some of our 
engineers and scientists are very proud of. 

For example, I am told that the AGN 201 reactor is currently op- 
erating on the lowest critical mass of U-235 of any reactor in the 
country; that it is the smallest physical size of any reactor to be 
developed; and, that it is the first reactor to be built which is so safe 
that so far no one has doubted the feasibility of placing this reactor 
in schools, hospitals, industrial sites, or in any other heavily in- 
habited areas. 

I would like to take a few minutes to describe some uses and char- 
acteristics of our little reactor. 

The AGN 201 has three primary uses: 

(1) In the educational field for the training of nuclear engineers; 

(2) In the medical field as an “isotope refrigerator” for the produc- 
tion of on-site isotopes; and 

(3) In industrial process control. 

Relative to its educational purposes, I am sure most of you are 
familiar with the fact that one of the gravest problems facing the 
nuclear industry today is the availability of trained nuclear engineers. 
American universities have exemplified their readiness and ability to 
take on their traditional task of educating engineers for American 
industry by the current attitude of some 25 universities which have 
established coordinated programs to fulfill this pressing need. Many 
of these universities also have applied to the AEC under the AEC 
grant program for AGN 201 nuclear reactors as well as other train- 
ing aids. A training reactor as part of this educational program is 
now generally considered essential. The principal characteristics 
such a reactor must have for training purposes are— 

(a) it must be located on the campus; 

(6) it must be safe in all respects for students, who after all, 
may be considered the most dangerous type of person to have 
around a nuclear reactor; and 

(c) it must be of sufficiently low initial cost and maintenance 
cost to allow wide dissemination to most universities. 

The AGN 201 nuclear reactor was basically designed to fulfill these 
requirements and its use in other fields such as medicine and indus- 
trial process control is what might be considered a dividend, or an- 
other use, rather than its primary purpose. I have been told by 
the AEC that some 26 schools have applied for AGN 201 nuclear 
reactors. 
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The usefulness of this reactor in educational programs has been 
proof-tested through both commercial-educational courses for indus- 
try conducted at Aerojet-General Nucleonics at San Ramon on a 
monthly basis as well as by the use of the reactor by non-United States 
citizens studying nuclear engineering at the University of California. 
These foreign students were unable to obtain access to any other reac- 
tor in the country and were allowed to complete this necessary part of 
their education on the Aerojet reactor in San Ramon. 

For medical purposes the AGN 201 reactor may be considered as 
an “isotope refrigerator,” that is, the reactor can be placed in an 
existing room in an existing hospital, close to the point of ultimate use 
of the isotope, and isotopes may be taken from the reactor as needed, 
just as drugs are taken from a refrigerator. Under this aspect, the 
isotopes of primary interest are those having a very short half-life, 
that is of somewhat less than a day. These isotopes are not usually 
available through normal AEC channels (via Oak Ridge) since they 
would decay and fade away before shipment could be made to remote 
locations for ultimate use. As an example of this type of use, the 
Bethesda Naval Medical Center will soon have one of our reactors in 
operation for the production of these short-lived isotopes. The medi- 
cal officers there expect to treat literally thousands of persons per 
year and to diagnose diseases and malfunctions of the body that would 
not be possible without this small reactor. If I may take the liberty 
of prognosticating on the future of low power reactors for hospitals, 
I would say that we will all see the day, in not too many years, when 
small nuclear reactors will be as common in hospitals as X-ray ma- 
chines are today. The Bethesda reactor will be alle to supply isotopes 
to other hospitals in this area. 

The use of nuclear reactors in industrial process control is just be- 
ginning to be considered by major American industries. Of course, 
reactors have been used for this type of analysis in the atomic energy 
laboratories for years—ever since the last war. This use may be con- 
sidered as analogous to the use of a mass spectograph or electron 
microscope; that is, that by placing samples to be analyzed in the 
reactor one can determine the compositional impurities down to parts 
per million in many cases, depending upon the nature of the impuri- 
ties and the material of the sample. This application includes the 
determination of alloy constituents of metals, determination of the 
enrichment of various ores including uranium, and many other metal- 
lurgical petro-chemical analyses. 

The principal advantage over other methods is the rapidity and the 
nondestructive nature of the analyses. As an example of the use, 
consider an aluminum allow of physical size perhaps one-half inch 
in diameter by 2 inches long. For example, by placing this in the 
reactor one can determine in less than a minute the copper content, 
which may only be a few percent, down to an accuracy of approxi- 
mately one part per hundred. 

The AGN 201 nuclear reactor can best be described by considerin 
this model before me. We have this model here. This reactor itsel 
consists of a steel tank some 614 feet in diameter by 9 feet high. Inside 
the tank there is water except for the inner part which consists of 
lead and graphite surrounding the reactor core. The core is made 
of a homogeneous mixture of uranium oxide and polyethylene about 
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10 inches in diameter by 10 inches high. The core contains some 656 
grams (approximately 114 pounds) of U-235 in the form of 20 percent 
enxiched material. As mentioned previously, this is less U-235 than 
any other operating reactor currently in use. 

The reactor is controlled from the desk-size console by moving the 
control and safety rods projecting from the bottom of the reactor. 
The power is measured by ion chambers and counters connected to 
appropriate instruments located in the console. 

For educational purposes we believe there is no fundamental reason 
why the reactor should be operated at powers higher than one-tenth 
watt as this is sufficient to perform all educational experiments and 
yet is sufficiently low to prevent dangerous quantities of radioactivity 
to endanger the health and safety of the students. 

Yet, the reactor is so constructed that if, for instance, one wishes 
to produce, for medical or industrial purposes, larger quantities of 
isotopes, the power may be increased to 5 watts. Tests have indicated 
at these powers that the core and reactor itself will last for scores of 
years effectively. The complete reactor delivered, installed, and li- 
censed, together with appropriate training courses for the user sells 
for $95,000, a sufficiently low price to make it available on a wide basis. 

No special buildings or facilities are needed, other than 110-volt 
alternating current for operation of the reactor. Experience has indi- 
cated that the upkeep is very low, and that the operation of the 
reactor requires only one person on a part-time basis. ase and lease- 
option plans exist as well as trade-in plans if larger reactors are 
desired at some future time. 

The current status of our “mass production” is that we have sev- 
eral reactors completed with a total of nine in various degrees of 
completion. We have recently started on the next group of 12, which 
will bring the total number in production to 21. 

In such a new type development in the atomic-energy program, it 
would not be fair to say we hows not had any problems in bringing 
the reactors to a production-line basis. We sincerely thank the Atomic 
Energy Commission for their extreme cooperation in such a new 
venture. We have presented them with special problems such as 
multiple licensing, procurement of special nuclear materials, trans- 
fer of facilities licenses, and mass production assembly-line-type con- 
struction. 

We must remember that reactors of this type had never been built 
before and no reactor had ever been built in such quantity before. In 
these circumstances, the AEC had to rapidly develop new concepts 
and methods of handling the multitude of problems presented. You 
are all familiar with the fact that it takes just as much licensing 
and that the regulatory standards are the same for a very small 
reactor of this type as they are for even the largest reactors. Assisted 
by what might be termed “performance above and beyond the call 
of duty” by the AEC, particularly in the Division of Licensing and 
the Division of Civilian Applications, we have managed to adhere 
very closely to our original schedules of making this reactor avail- 
able in quantity to the educational, medical, and industrial uses I have 
described. 

This, in brief, is the story of Aerojet’s participation to date in 
the atomic-energy field, and its prospects for future development of 
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ona reactors to meet training needs and requirements in other 
elds. 

If there are any questions, I would be happy to answer them, of to 
elaborate in any way I can upon this statement. 

Thank you very much. 

._The Cuarmmay. Thank you very much, Mr. Kimball. It looks 
like you have built and completed a very useful tool. According to 
your statement you can do just about everything with it that can be 
done with a very large-type reactor. 

I was a little bit surprised that you could do metallurgical work 
with it. You can carry out all of the experiments on metallurgical 
work with this size reactor. 

Dr. Brruu. I do not think it says so here, and I do not think that was 
meant to be implied. That is general metallurgical work. You can 
use it for an analysis of alloys. However, you cannot use it for many 
other phases of metallurgical work such as radiation damage to fuel 
elements. 

The CuHarmman. How large a piece of metal could you place in this 
reactor ? 

Dr. Brent. Typically for analysis, the sample might be a half inch 
to three quarters of an inch in diameter, by two inches long, or perhaps 
the size of a pencil or thereabouts. 

The Cuatrman. Has it passed all safety tests? 

Dr. Brent. Yes, it has. 

The Cuatrman. And it has been approved, of course? 

Dr. Brent. Yes, it is operating right now. 

Mr. Krpeatz. It has been operating for several months. 

Dr. Brext. About 4 months. 

Senator Pastore. I am intrigued by this presentation. How big 
amachineisthis? Whatisthesize? 

Dr. Bren. 614 feet in diameter by 9 feet high. It weighs, with the 
water shielding inside the tank, about 22,000 pounds, and wtihout the 
water shielding, some 15,000 pounds. That is water and all. There 
are some 7,000 pounds of water in the tank. 

For shipment you drain the water and then fill it up wtih a garden 
hose. 

Representative Parrerson. 8hat is installed for $95,000 ? 

Dr. Brent. That is right, installed with all services, including 
shipping and training and everything else that a person must have in 
order to have the reactor. 

Representative Parrerson. You stated that there would be a turn- 
in. asics a person were buying another reactor? How would you 
handle that? ‘That would be the same basis as turning in an auto- 
mobile, and being given an allowance ? 

Dr. Brenu. Just the same as a trade-in on an automobile. I am 
not sure exactly what the reimbursement would be, but we would take 
it back and recondition it and give it toa new customer. 

We have not established a trade-in value on them but we can see 
particularly in some hospitals, and some industrial process controls, 
they may want a little higher power reactor after a year or so, and we 
can transfer this to other places where they need a smaller one. 

Senator Pasrorr. How many of these are in use now ? 

Mr. Kimeatyu. We have the first one in operation and the next three 
are expected to go into operation within the next 30 days. 
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Senater Pastore. You are going to install one in Bethesda. 

Mr. Kimpatn. We are going to put one in Bethesda, and we have a 
number of the universities that have applied for them under this 
AEC grant program. We are putting one in Philadelphia, up at the 
Atomic Exposition in the middle of March. 

Senator Pastore. What is this about not requiring anything other 
than 110-volt a. c. current for operation? ‘Will you explain that to 
me? 

Dr. Brent. There is no heat required, and there is no water required. 
We could operate it in this room if nobody objected. 

Senator Pastore. You plug it in like a television set. 

Dr. Brent. Like a toaster, or anything else. 

The Cuarmman. You do not even have to have special wiring? 

Dr. Brent. There is no special wiring. 

Senator Pastore. And you have been successful with it up to now? 

Dr. Brent. It is operating fine and we would like to invite you out 
to operate it if you would like to. 

Senator Pastore. We would like to see it. 

Mr. Kimpati. We would like to invite you up to the Atomic Expo- 
sition, because this is the first time a reactor has been operated publicly, 
and it is perfectly safe, so you can operate it in any building or any 
room. 

Senator Pastore. I was there in the month of December, and I am 
sorry no one told me about it. I could have gone over very easily to 
see it. 

Representative Parrerson. How is the insurance on this? Is there 
a policy worked out on this particular reactor while in operation? 

Mr. Krwrart. We do not think you require any special insurance 
on it. We have a blanket coverage from our insurance people but 
we do not think that there is any danger in it under any circumstances. 

Representative Parrerson. Therefore the insurance problem is 
licked as far as this reactor is concerned. 

Mr. Kimpatt. Yes. What we want is something that you can put 
in any university and any building, so that you would have a reactor 
available for teaching. We have had dozens of the students from the 
University of California come over and run experiments on it. 

Representative Horirrevp. Mr. Kimball, of course, I have known 
about this for some time, because you were kind enough to send me a 
complete set of drawings on this and pictures of it and so forth. I 
want to say as a fellow Californian that I am proud that your com- 
pany, being a California concern, has gone ahead and perfected this 
very reasonably priced device, and very useful device. 

With the anticipation of the building of a lot of these small research- 
type reactors for use in making isotopes and medical werk, we placed 
in the Atomic Energy authorization for appropriation the sum of 
$5 million to participate in grants in foreign countries. 

It was our thought that from a good will standpoint, and from a 
standpoint of advertising, you might say, the atoms-for-peace pro- 
gram, if we had a great many reactors of a small type like this which 
would be used in universities and hospitals throughout the world, we 
would get a tremendous amount of good will as a result of it. 

Now, I confess that most of us thought that it would be around 
$350,000 or $300,000 to produce a reactor, and the fact that you have 
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produced one for around $95,000 I think is a very great compliment 
to your company. I want to join in congratulating you on producing 
this fine and usable reactor. 

Mr. Kimpaun. We have had a great number of inquiries from for- 
eign countries which we have answered, and we are in the process of 
negotiating with them. We cannot send them a reactor until they 
have someone licensed to run it, and so it is going to be necessary for 
them to send someone to San Ramon to be trained and to be a licensed 
operator. 

Representative Hoxiriexp. That is true. Of course, a great many 
of these international agreements for the exchange of atomic infor- 
mation, and so forth, depends upon the building up in those coun- 
tries of people that are capable of operating the reactors, and using 
radiated substances, and so forth. But as this training program is 
enlarged, and particularly where you have such a simple machine as 
you have here, and apparently a foolproof type of machine, it would 
seem like this field would enlarge very quickly. 

Mr. Kimpatyi. We ran a survey on this, and we think you are going 
to have to train about 35,000 nuclear engineers in the next 10 years. 
We think there is a possible market for several hundred of these, at 
least, just in the teaching field, and that is in addition to medical field 
and the process control. 

Now, we did not realize the advantages we could get out of process 
control. There have been a number of oil companies out there, and 
they can do many things with a reactor of this type or slightly higher 
powered that it would take a long time to do in the laboratories. 

Representative Hoxirieip. I was going to ask you if it would be 
possible to enlarge this or build one 3 or 4 times as strong as this, or 
as powerful as this reactor, by just increasing your design. 

Mr. Krwpaty. We have a more powerful one of this type, and then 
one up to about 10 kilowatts. But we want to get some of these sold, 
to get some of our money back before we start going into the other 
ones. But we have plans for building larger ones. 

Senator Pastore. Are you the first in this field, as far as you know ? 

Mr. Kimpatu. As far as we know, yes. 

Senator Pastore. How about other countries ? 

Mr. Krmpatu. I cannot speak what is in other countries. 

senator Pastore. You say you could get down to producing two a 
month. 

Dr. Brenu. We are producing one a month now, and we are going 
on to two a month soon. 

Representative Coin. When you speak of mass production, that 
means that you are going to make these even though you do not have 
orders for them? 

Mr. Kimpaty. We are not going to go too far ahead of what we can 
foresee in the way of orders. It is pretty hard for us to anticipate 
now what the sale is going to be for them. 

Representative Coir. You wait until you get the order before you 
start making one? 

Mr. Kimpary. Oh, no. 

Representative Corr. There is no great delay for a purchaser to 
have the thing delivered and installed. 
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Mr. Krupa. We made the first one before we ever knew we could 
get an order, and we started on the’second three before we knew we 
had any orders. 

Representative Cote. That is understandable at the beginning you 
would do that. 

Mr. Kimpatu. We have orders for six beyond that. 

Representative Coir. I was curious about your statement that this 
is the only reactor that certain foreign students were allowed to visit 
and inspect in this country. Why is that ? 

Mr. Kimpaxt. I do not know about that. 

Representative Cote. Was that because of their status, or what was 
the reason ¢ 

Dr. Brenu. These foreign students were from the University of 
California studying nuclear engineering. The students, the normal 
United States students, have been using the reactor at the University 
of California Radiation Labor: atory, but this is not possible for for- 
eign students. Accordingly, they use the Aerojet reactor. There 
may have been other reactors in the country that they could go to, 
but 

Representative Corn. You mean students from abroad who are 
attending the University of California are not allowed to visit the 
reactor at the university ¢ 

Dr. Brest. That is right, at the University of California Radia- 
tion Laboratory, which is an AEC laboratory. 

The Cuatrman. Foreign students are permitted to visit the reactor 
at the University of North Carolina, in Raleigh, and they are also 
permitted to visit the one in Brookhaven. 

Representative Howirrevp. I think that you are talking about dif- 
ferent things, though. The Radiation Laboratory at Ber keley is of 
course an AEC operated one, and operated under contract, and it is 
engaged in a great many highly secret projects. To go into the area 
there where the reactor is, I think would be a matter of security. 

Representative Cote. That does not explain why American students 
attending that same university are allowed to go into this Berkeley 
reactor, but students from abroad in the same university are not 
allowed. 

Mr. Krav. This is a little more convenient for them. We keep 
this open nights and weekends so that the students can come over 
there and work on weekends. Almost every weekend there are a 
number of them working on it and running experiments. 

Representative Cote. I have only one other question. This is a 
very intriguing and interesting device that you have developed, but 
one of the principal purposes of this hearing or these hearings, is 
not only to learn what has developed in the art as your presentation 
indicates, but also to learn the operation of the law in this field. 

Do you have any suggestions to make with respect. to Commission 

regulations or Commission rules, or provisions of the law? Are they 
limiting i in any degree, and do you have any recommendations about 
that? 2 

Mr. Kimpati. We have proposed some rather perplexing problems 
to the AEC, because we have to go to the same amount of paperwork 
to get a license on this as you do on the biggest reactor. 
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Now, obviously, that will straighten itself out as time goes along, 
and the AEC has been very cooperative with us in working with us. 
They have certain regulations laid down on the licensing of these, 
that may not apply to the same extent to a small reactor as they would 
to a large one. All of the safety regulations, and where you are 
going to install them before we can move this reactor from where 
we built it to where we want to use it, we have to have permission to 
do that. That is set down by statute and so there is nothing that you 
can change. ‘ 

Representative Cote. That may be annoying, but does it bother you 
very much to have to go to the Commission and tell them where you 
are selling this, and where it is going to be used? 

Mr. Krupauu. It involves a lot of paperwork. There is nothing we 
can do about it now, and we understand that, and it has worked all 
right. As we make these things by the dozens, we think probably the 
AEC will want to simplify their work as they get into it. 

Representative Core. If experience shows that the Commission can 
modify its regulations to facilitate the distribution and use of these 
reactors, you do not have any reason to believe that the Commission 
would not do it, do you? 

Mr. Kiwpauu. No, they have worked with us very closely on it, and 
they have been very cooperative. 

Representative Cotz. Is your company engaged in any other aspect 
of the atomic program than the manufacture of this particular reactor ? 

Mr. Krwesatr. No, we have some other work. The AEC a few 
months ago awarded us the job of building or designing and building 
a gas-cooled reactor. Part of that work would be done at San Ramon, 
and part would be done in Azusa. We have that contract, and we 
have some other work that we are doing. We do not propose to do 
just this, but we are going to stay in the field that we know the best. 

Representative Cote. To design and construct a gas-cooled reactor 
for the Commission; is that the one at Arco? 

Mr. Kiwpau, Yes. 

Representative Coir. How is that progressing ? 

Mr. Kimeaty. We just started on it and we think quite well. We 
have only had a few months on it, and we are designing the core, and 
doing the preliminary engineering work on it. 

stepresentative Core. Can you tell me roughly when it will be tested 
out ¢ 

Mr. Kimpaty. We hope to have it running in 30 months, but there 
arealotof problems. We could not give you a firm schedule on it now. 

Representative Cotz. Two and one-half years? 

Mr. Kimpatn. Yes. 

Senator Pasroxr. How big will it be? 

Mr. Kimparu. We have not decided on the size of it yet. What we 
want to prove first is the feasibility of running a turbine with these 
hot gases. The size of the first one is not of great consequence. It 
would be the principle of being able to operate it. As a matter of 
fact we have not decided on the power level. 

Senator Pasrore. Do you not have a lot of information from the 
cne in Calder Hall, in England ? 

Mr. Kimpatu. It is a little different cycle than the one in Calder 
Hall. The one in Calder Hall uses the hot gases to transfer heat to 
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the water, and then that water forms steam. In our concept we are 
going to have the hot gases to drive the turbine directly. We would 
not have the heat transfer problem. 

Senator Pastrorr. As far as you know, there is nothing along the 
Calder Hall type being contemplated in this country ? 

Mr. Kiaeay. I cannot speak to that. 

Dr. Brent. [ cannot either. 

Representative Price. I just want to say that I regret that I was 
not here earlier to hear Mr. Kimball make his statement. Certainly, 
I am happy to see him before the committee. 

Mr. Krmpaiu. We would like to invite this committee to come to 
California, and I would suggest this would be a good time to get out 
of Washington and see us operate this reactor. 

The Cxarrman. I think that you have made a great contribution, 
Mr. Kimball. This committee has always urged that we develop small 
type reactors that could be placed all over the country for different 
purposes. I can see, for instance, where a hospital possibly could 
not purchase one, but a group of hospitals could purchase one, and 
then you can have isotopes, with a short life, and they would be im- 
mediately available for all hospital purposes. 

[t looks to me like a very helpful instrument. 

Representative Ho.irrecp. 1 was interested along that same line. 
Do you see a great use for this in the industrial field, in testing of 
materials and so forth? 

Mr. Kinmparn. Yes. 

Representative Hotirretp. Have you already had some interest 
from the industrialists in this type of thing? 

Dr. Brent. Particularly from the oil companies, there are about 
half a dozen, and I think they consider their interest proprietary, 
and so I should not discuss it. 

Mr. Kimpaty. We have had great interest from a number of com- 
mercial companies for process control, who have been out to talk to 
us about this reactor, or possibly a little larger one. 

The Cuairman. The oil companies are using isotopes pretty gen- 
erally. 

Mr. Kiwpeaty. They would not necessarily use isotopes, but you 
can run material carcugh this reactor and detect any variation in the 
quality on the meters instantly. That is rather than putting them 
through prolonged chemical analysis. 

Representative Core. You mean when Dr. Biehl says that the oil 
interests might be proprietary and therefore he cannot discuss it 
too openly—does that mean that in the oil trade some of them can 
conceive of a function of this reactor which will be advantageous to 
them in the oil production or refinement and some of the processes? 

Dr. Bren. Oil refinement, yes. 

Representaitve Cote. Which they would want to withhold from 
competitors. 

Mr. Kimpautzt. They have told us their problems and told us what 
they want to do, and we have had quite a lot of interest from them. 

Senator Pastore. What kind of a sales program have you initiated 
with reference to these things? 

Mr. Krmpat. We have gotten in touch with most of the universities 
of the country, and a number of the hospitals, and the industrial 
process control has been sort of growing by itself at the moment. 
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The Cuairman. I understand that 21 universities have already 
requested, through AEC prants, or expressed an interest in this re- 
purchasing one.. I believe that you gave 


actor with the thought o 
the list as 21. 

Mr. Kimpauy. Twenty-six of them have applied for it. Now, they 
have to be qualified to teach nuclear engineering, so the AEC has 
to check with them to see what their capabilities are. We hope to 
have part of that list released within the next month or so. 

The Cuargman. They would have to do the same thing on a hospital 
application. 

Mr. Kimpart. No, the hospital would not have to apply to the AEC. 

The Cuarrman. I mean the AEC would not know about a hospital. 
They would come directly to you after they met all of the require- 
ments of safety and everything else. You can just sell it to them 
across the counter. 

Mr. Krwpaty. We have to get licenses from the AEC first. We 
can sell them directly to them then. 

Senator Gore. Mr. Chairman, I would like to observe that the coun- 
try could do with more adventuresome men like Mr. Kimball. 

The Cuarrman. I agree with you on that. 

Thank you very much. 

The next witness this morning is Prof. V. Lawrence Parsegian, 
chairman of engineering faculties and professor of nuclear engineer- 
ing of Rensselaer Polytechnic Institute, Troy, N. Y. We are glad 
to have you with us this morning. 


STATEMENT OF V. LAWRENCE PARSEGIAN, CHAIRMAN OF ENGI- 
NEERING FACULTIES AND PROFESSOR OF NUCLEAR ENGINEER- 
ING OF RENSSELAER POLYTECHNIC INSTITUTE, TROY, N. Y. 


Mr. Parsectan. The past 9 years of my working years have been 
closely associated with the atomic power program including over 4 
years with the Atomic Energy Commission. As with so many 
others in similar positions, the work has involved considerable effort 
to attract the support of industrial and university groups to aid the 
atomic program. 

This experience has brought intimate awareness of the handicaps 
that beset atomic energy. The awareness has become even more focused 
by my present activites at Rensselaer Polytechnic Institute, where 
a major nuclear teaching and research program has been developing. 

I have accepted the invitation to appear at these hearings speci- 
fically to speak to the problem of information controls, which problem 
still poses particularly serious handicap to the progress of atomic 
energy. 

Through the declassification program, a large volume of technical 
information has been released by the Atomic Energy Commission. 
Under the tripartite declassification agreement, Adm. Lewis L. 
Strauss recently announced that there will be still more release of 
information. All this is to the good, and the Commission is to be 
commended for this approach. 

It appears that the Atomic Energy Commission has done about as 
much declassifying as it may safely undertake to do on its own 
responsibility, within the spirit and framework of the present Atomic 
Energy Act. 
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The handicap I refer to does not arise from lack of enough declassi- 
fied reports. Rather, it arises as a result of the restrictions that are 
inherent to the concept that reactor technology is “born classified.” 
This means, in effect, that only the relatively few are permitted to 
know the status and problems of current reactor technology, and only 
these favored few are expected to have new ideas on developing these 
systems. 

The concept, that reactor technology is “born classified” is the same 
one which the McKinney panel—the panel on the impact of peaceful 
uses of atomic energy—deplored in its recent report to Congress. 

In my opinion, these limitations strike at the very roots of the ele- 
ments that make for progress after the American pattern and should 
be eliminated as quickly as possible. 

I believe that this concept should be altered by revisions to the 
Atomic Energy Act of 1954. Revisions are needed to make the act 
a& more positive and enabling instrument for current needs, because 
events have moved so fast since 1954. 

Specifically, I urge that the act be revised to clearly remove all 
technology that contributes to the development of nuclear reactors 
from the classified realm, excepting information which is useful only 
to weapons and to the military program. 

Perhaps there should also be reorganization to transfer to the de- 
fense agencies all weapons aspect of atomic work, in order to assure 
that this area will remain under proper security control. Such re- 
vision would undoubtedly also have immediate value toward modi- 
fving the restrictions on materials controls and on patents. 

A revision of this type entails loss of some useful information to 
unfriendly powers; therefore, Congress must share responsibility for 
the change. 

In balancing such losses against the gains, one must consider many 
factors. To begin with, information we now have would normally 
depreciate rapidly and become replaced anyway. In a rapidly grow- 
ing technology, it is not the information one has in hand, but the 
rate at which one accumulates more and better ideas that makes the 
difference. 

How does one assess the loss when solutions fail to come because 
not enough people become aware of the specific problem? What is 
lost when a person conceives a brilliant invention and the invention 
is not born under secrecy controls? 

How seriously is a nation crippled when only a fraction of its tech- 
nical manpower is encouraged to have ideas? Do new technical con- 
cepts come more readily from cleared people who too often become 
tied down to specific engineering projects with “the nose to the grind- 
stone”? Or are these more likely to come from people who are watch- 
ing the full picture from the sidelines ? 

I should like to note the status of atomic development as I see 
them, 

The act of 1954 recognized our loss of monopoly of the atom, and 
opened the way for industrial participation in the program. The 
President’s atoms for peace proposal, and the succeeding steps taken 
by the Atomic Energy Commission, substantially increased the global 
scope of our atomic thinking. 

More important still, certain nations have set firm course to achieve 
large blocks of atomic power as quickly as possible to strengthen their 
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national economy. Their desperate need for atomic power, to make 
up for the lack of fossil fuels, demands faster progress than is re- 
quired by our own domestic power needs. ) 

Even now there is intensive competition among several nations for 
these atomic markets. The United States still enjoys competitive ad- 
vantages, but these may not go on forever. The very abundance of 
our fossil fuels, which reduces the urgency for domestic atomic power, 
can seriously prejudice our relative rate of progress unless we take 
bold steps to assure the contrary. 

This commercial competition is intimately tied to our national de- 
fense needs. With the disappearance of our monopoly of the atom, 
it seems clear that the Nation’s defenses must depend more and more 
heavily on industrial development of the atom rather than primarily 
on atomic weapons. 

The past two wars clearly demonstrated that success in arms was 
finally made possible only as a result of the superior vigor of our 
technical and industrial economy. It is not likely to be different in 
a new conflict. Therefore, whatever detracts from the growth of 
our technical and industrial economy detracts from our defense 
potential. 

As a simple example, successful fleets of atom-powered warcraft are 
likely to come into being only when they can be supported by tech- 
nology, experience, materials, techniques, and equipment that are de- 
veloped and tested by thousands of industrial firms on tens of thou- 
sands of civilian applications of the atom. 

What all this should mean in terms of money support to the atomic 
program is not the subject of this statement. With this international 
scene in mind, however, I am led to question whether we are geared, 
by national policy and by implementing devices, to support our indus- 
tries to the full. 

Are we making full use of the technical strength of our universi- 
ties and of our vast industries to support the atom, and to integrate 
the atom into our technological and industrial economy? I think not. 

Stiff competition and superior performance are not new to Ameri- 
can industry. But competition under Government control is new, and 
could cost us heavily if the controls are overdone, particularly in- 
formation controls at the “idea” stage. 

Perhaps an analogy will be useful, between the atomic “baby” and 
our more personal experiences. This “baby” was born in the midst 
of war and destruction. There was need for unusual care and spoon 
feeding during those early years, for this most promising child. 

Today the child is nearly 18 years old, however, and in the fullness 
of young manhood. He has all the restlessness and impatience and 
appetite and growing pains of his age. He cannot be continued under 
protective custody, spoon fed, or for that matter shovel fed, if he is 
to achieve the superior stature which his brother industries achieved 
without restrictions. 

He cannot be unduly restrained by the qualms of uneasy parents; 
he must be treated as a normal young man who is prepared to go to 
college, and to assume his rightful, individual role. 

This does not mean that he can be cut loose from parental respon- 
sibility either with regard to financial support, special defense respon- 
sibility, or unusual safety controls. It does mean, however, that he 
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must not be crippled by restraints on his thought process, on his 
growth, or on his exposure to the normal hazards and opportunities 
of life. 

Returning to the main theme, classification applied to a vast area 
such as reactor technology, requires controls that are extensive, ex- 
pensive, complex, confusing, uncertain of results, replete with incon- 
sistencies and long delays, irritating, divisive, and very difficult to 
apply. 

Worse than that, by their very intent such controls are designed to 
severely limit the number of people who can participate in the “idea” 
or exploratory research stage of atomic development. They are 
premised on the false theory that new ideas will be generated only 
among select cleared personnel. 

For example, secrecy has excluded the great majority of men in 
universities from the current problems and exploratory research 
technology. College faculties refuse to become involved in classified 
research which they may not freely share with colleagues and 
graduate students. 

Access permits, and the L clearance scheme appear, as far as I 
can determine, to have little use on a college campus where free dis- 
cussion, free inquiry, and open explor ation are the very lifeblood of 
progress. 

It should not be forgotten that atomic energy was conceived in 
the university and that much of the most difficult engineering prob- 
lems connected with atomic power were solved by university pro- 
fessors. Possibly the new ideas for which we are searching, with 
which to harness atomic power by fusion, will also come frora some 
university professors not now connected with the project. 

A process involving classification and extensive declassification is 
likely to help our enemies more than our own people. Only foreign 
groups will make the effort to piece together all the bits of uncl: assified 
information that together often make | up a classified picture. 

Another serious weakness that results from information being “born 
classified” has to do with invention, patent rights, and exploitation 
of patents. 

To begin with, relatively few patentable ideas seem to have been 
generated with classified reactor technology, despite the fact that this 
presents a “happy hunting ground” for new ideas. It is my opinion 
that this is partly a result of secrecy restrictions, and partly because 
the act has excepted atomic inventions from normal patent practice. 

Even the ideas that are developed cannot be easily patented so long 
as they are classified. Worst of all, our Government and our citizens 

are losing out because they cannot make disclosure whereby to obtain 
foreign patent rights. Our patent position abroad is seriously weak- 
ening industry’s ‘competitive position. 

It is hoped that when reactor technology is declared unclassified, 
the patent sections of the act will also be changed to bring the atom 
within normal patent law and thereby to give industry the induce- 
ments and help that are needed in this international race. 

In conclusion, I would like to urge that Congress consider another 
revision of the Atomic Energy Act, one that will clearly define and 
limit the authority and role of Government, in order to reduce con- 
trols to the necessary minimum. In particular, there is need to elimi- 
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nate the concept that information in the reactor field is “born classi- 
fied” in order to bring to the atomic effort the full support of our 
colleges and of our industries. 

The objectives of such revision would be to afford maximum free- 
dom to industrial initiative and responsibility, consistent with national 
security and well-being and to define the Government’s role as one 
of aiding and safeguarding, not managing, civilian development of 
the atom. 

The Cuamman. Thank you very much, Doctor. 

Doctor, you pose a question that has bothered us here for many 
years. That is—the difference between what is necessary for security 
and what can be made available to the public in general. It is one 
problem that has always troubled me. 

You particularly refer to the reactor program. It is my general 
understanding now that almost any individual that comes in and makes 
epeeation to build a reactor can build one under the information 
that he can receive. What you would advise us to do, or advocate us 
to do, is to take all restrictions off of everything, including the core? 

Mr. Parsreran. In order to permit him to build a better reactor 
and not to copy one. 

The Cuatrman. Then, you have no complaint about the present 
information. What you are thinking of is the future information. 

Mr. Parsretan. It is our competitive position in developing better 
reactors. 

The Cuarrman. To keep the channels open so that any new idea that 
is born in the man’s mind, or in teaching, can be discussed freely. 

Mr. Parsreian. It is my opinion that building reactors by copying 
present systems will lose to us the first position that we now enjoy. 

The Cratrman. You will lose the improvements that might be 
born in a man’s mind; is that right ? 

Mr. Parsretan. Yes; for the reason that I feel the reactor systems 
we now have are simply the beginnings of truly successful reactor 
systems. 

The CHairman. You made one recommendation, that we turn back 
to the military, control of all of the making as well as the holding of 
the weapons. Was that the idea in your statement? 

Mr. Parsreran. In order to assure that the weapons aspect is clearly 
protected by secrecy controls. 

The CHarman. Well, I have always been one of those who have 
advocated and believed in civilian control of this whole program. 
Of course, in the original act was where we had the trouble and the 
fight here in the Congress and throughout the country. 

Most of the teaching profession, I believe, throughout the country 
advocated at that time that we set up a civilian agency to handle this 
whole program. I do not know what your position was in those days. 
What was your thought when we wrote the original act as to civilian 
control ? 

Mr. Parsreran. That paragraph was put in parenthetically, simply 
to suggest that it is possible to protect secrets connected with the 
weapons program by separating it from the main job, if that should 
be considered the best way to do it. 

The Cuatrman. It is all neutrons and protons and when you get 
into that field, how are you going to control it? 
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Mr. Parseetan. There are safety controls that we have to maintain 
for protecting the civilian population from neutrons and protons. As 
far as making sure that our weapons program is kept secret, I think 
an organizational device can be set up to assure that. That was my 
point. 

Senator Pasrorr. I think that you have made a fine presentation 
and I congratulate you for it. But if you refer to page 8 of your 
manuscript, the last paragraph there: 

Even the ideas that are developed cannot be easily patented so long as they 
are classified. Worst of all, our Government and our citizens are losing out 
because they cannot make disclosure whereby to obtain foreign patent rights. 
Our patent position abroad is seriously weakening industry’s competitive position. 

Could you be more specific about that? Have you experienced any 
instance where that is so, and if so, what is the instance? 

Mr. Parsegcian. I cannot give specific instances, but I understand 
that there are patent applications being made in foreign countries 
which are essentially American ideas. But our people, because of 
the status of patents and because they are not permitted to make full 
disclosure, are restrained from going as far as they should in seeking 
foreign patent protection. 

Senator Pasrorr. I have heard the same thing, but every time I 
try to pin it down I cannot do it. From whom did you hear it? You 
mean a person can apply for a patent here, or cannot apply for a 
pone here and yet abroad these patent ideas are being taken over 

y other industrial firms and being patented there to the exclusion of 
American firms? 

Mr. Parseatan. It is very easy to think up a patent application 
which is in the classified realm in our country. 

Senator Pastore. For that reason you cannot patent it ? 

Mr. ParseaitAn. For that reason disclosure cannot be made by our 
citizens to permit them to find foreign patent protection. Whereas 
the foreign people are not limited by any such thing. 

Representative Corn. They, nevertheless, can patent that idea in 
this country ? 

Mr. Parsratan. Yes; they can do that. 

Senator Pastore. Now, they patent this idea in this country, but 
they cannot reveal what it is. How can anybody get it abroad so 
they patent it there? What is the problem really ? 

Mr. Parsrotan. They simply put two and two together. 

Senator Pastore. I have been trying to put two and two together. 
You mean a person has an idea here that falls within the classified 
realm, you concede the fact that he can patent that idea through our 
process ; is that right? , 

Mr. Parsretan. Yes. 

Senator Pastore. You would like to see that person do it abroad; 
is that the point ? 

Mr. Parsreran. Yes. 

Senator Pastorr. Now, why is he losing position abroad for lack 
of being able to do this? 

Mr. Parsecian. Because he will not have the patent rights to sell 
these things abroad. These will reside with foreign groups. 

Senator Pastore. What would be your solution to this problem ? 
Naturally, for many to do this abroad, classified information becomes 
unelassified information; is that basically the problem? 
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Mr. Parsrcian. That is right. My solution is to recognize that 
reactor technology is no longer a secret to the world and, also, that 
the initial thoughts that we have had—about patents in the atomic 
realm being excepted from normal patent law—should be reconsidered. 

Senator Pastore. Do I understand you correctly: Basically your 
trouble is not in patenting, but your problem is in declassifying infor- 
mation that is not essentially weapons information ? 

Mr. Parseetan. Yes; and classifying it at the stage where ideas 
and inventions are generated, which is the worst place of all to clas- 
sify them. 

Senator Pastore. But you cannot give one instance, or one example 
where such an instance arose to the detriment of an American busi- 
nessman. 

Mr. Parseotan. I have not actually sought that. These are things 
that I have heard from patent people and I have not actually asked 
for specifics. 

Senator Pastore. Would you say it falls within the realm of being 
academic argument more than a practical situation ? 

Mr. Parsratan. Oh no, it certainly is as “practical” as anything I 
know. The setup permits that so easily. 

Representative Hortrretp. In clarifying my own thoughts on this 
line of questioning, what you are saying is that we have a method under 
the act by which any invention is screened by the Atomic Energy 
Commission for its security aspects. If it is deemed to be of par- 
ticular benefit to the national security, particularly in the weapons 
applications, this can be put in the deep freeze, so called, as far as 
public knowledge is concerned. 

Now, the individual who discovers that can have a domestic United 
States patent equity filed. 

Mr. Parsecran. Yes. 

Representative Houirretp. But he cannot protect himself in foreign 
fields because our security laws prohibit him from making known in 
France, let us say, or England these facts which have been now classi- 
fied as being of national security import. 

Mr. Parsectan. Yes, sir. 

Representative HotprreLp. But if some other scientist a year later 
puts two and two together as you say, he can go and disclose this to 
the public and obtain a patent right in England or in France and 
thereby our system in effect, defrauds the original conceiver of the 
idea from his patent rights abroad. 

Mr. ParsrciAn. That is right. 

Representative Hoxirretp. That is what you are saying? 

Mr. Parsgcian. Yes, sir. 

Representative Horirrevp. I think that condition exists and there 
is no doubt about that. I want to go a little further into your state- 
ment that you believe now that reactor technology has achieved a 
point where it should be declassified, completely declassified. 

Mr. Parsectan. Yes, sir. 

Representative Hortrrevp. That would mean, would it not, that re- 
actors which become efficient in the production of weapons material 
would also be declassified. 

Mr. Parsecian. Yes. 

Representative Hortrre.p. In order to reach that position which is 
a position of saying that we no longer can conceal if we ever could, 
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technical information in the special material producing field from 
other people, it means that we have to forsake a position of thinking 
that our security laws in the reactor field are actually of benefit to us. 
It means that we have to accept the position that it actually now, be- 
comes more of a detriment to us——. 

Mr. ParsEcian. Yes, sir. 

Representative Hotirretp. Than it does of aid to the enemy. 

Mr. ParseGian. Yes, sir. 

Representative Horirretp. Do you premise that on the fact that we 
know the enemy or a potential enemy already has atomic and hydrogen 
weapons, and, therefore, we are quibbling now about the production 
of, let us say, uranium 235, plutonium and other materials which 
might be used in weapons when we know that they know how to pro- 
duce it? The only thing that we would actually be withholding from 
them, if we are withholding anything, is a degree of efficiency in the 
production of that material. 

Mr. Parseican. Yes, sir. 

Representative Hoirie.p. Is that your thinking? 

Mr. Parsrcran. Yes, sir. 

Representative Hoxirietp. Does your thinking go further to say 
that such advantages as we are withholding from them in the full 
evaluation of this problem, is insignificant as to the good that would 
come if the thing was thrown wide open ¢ 

Mr. Parsecian. Yes, sir. 

Representative Horrrrevp. Is that your thinking? 

Mr. Parsrotan. Yes, sir; American industry can compete, and com- 
pete well, in this area also, as it has in every other area, if it is given 
freedom to do so, and if the full technical strength of the country, in 
industry and in universities, is brought to support the program. That 
is my point. 

Representative Hotirretp. We have passed the point of any return 
by trying to keep these reactor methods secret, you think? 

Mr. Parsreran. Yes, sir. 

Senator Pastore. I am a little confused here. You still maintain 
that you have to have a distinction between weapons information and 
reactor information. Are you suggesting that we declassify the whole 
field now ? 

Mr. Parsrotan. Oh, no. Let us keep the weapons secret. 

Senator Pastore. The chairman has indicated the problem is where 
you draw the line. Where do you draw the line specifically? Are 
you saying that all information with relation to materials should be 
declassified ? 

Mr. Parsearan. Yes, sir; by all means. 

Senator Pastore. You take that position ? 

Mr. Parsectan. Yes, because in our normal setup, our defense 
weapons may be kept secret, but certainly our materials program that 
contributes to the development of our artillery and other weapons are 
not. Materials cannot be kept secret and still allow the United States 
to have the superior position that it now has. 

If we simply limit the secrecy to the design of weapons and other 
instruments that are specifically a part of the weapons category, and 
realize that the materials are the core of the entire reactor program, 
and that the materials problem is the one that is either going to give 
us the advantage in this country (or is not going to give us the ad- 
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vantage in this country in the long run), that is the important thing. 

The Cuamman. Suppose that you found a material that would 
hold the neutrons completely, by being very light in this field. Would 
that be of a military value if the other country knew about it? That 
would be a reactor. How are you going to arrive at this thing? I 
just cannot follow you on that. 

Mr. Parseaian. It would have a military value in the way that a 
better alloy permits us to build a better gun. However, that alloy in 
our industrial use is worth a great deal more to the Nation than simply 
in the manufacture of guns. 

It is in the use of that alloy in the manufacture of the tens of thou- 
sands of civilian things that leads to the development of the next im- 
proved material which would be available to our next set of guns. 

The Cuarrman. You put it on a value basis. It is worth more 
to civilian industry and private enterprise to develop more ideas 
than it is to have secrecy in this, although it is a part of the weapon. 

Mr. Parsrctan. Yes; and it is premised, as I stated, on the fact 
that our weapons program offers us one line of defense. Our indus- 
trial economy offers us probably an even more valuable line of 
defense. 

Senator Pastore. Have you ever discussed this matter with people 
in authority on the Atomic Energy Commission, the point that you 
are raising now? 

Mr. Parsgetan. Oh, yes. 

Senator Pastore. And what has been their reaction to it? 

Mr. Parsecian. It was mixed. 

Senator Pastore. Well, then, tell me this: What are some of the 
arguments that they have interposed in opposition to the view that 
you take? I ask that just so that we can open this thing up to 
further discussion and provocation of ideas. 

Mr. Parsecian. I was also with the Atomic Energy Commission 
and I know how they try their best at the job that is set out for them. 
Every one of those men is doing his darnedest to do the thing that is 
set as a national policy. The technical men who are part of the pro- 
gram, the scientists, chafe under this secrecy system. They have no 
use for it. They are keenly aware of the inconsistencies that come 
with this sort of thing, and irritations. The technical men of the 
Commission I think are probably divided, partly because they also 
have the administrative job. The purely administrative people, I 
believe, feel that they have a policy cut out for them. 

I feel that there is a policy cut out for them by the present tenor 
of the Atomic Energy Act, which goes on the assumption, as I see it, 
that atomic energy primarily represents defense and weapons and 
United States Government interest, and the rest of the country is 
only permitted to do some things. 

Representative Corz. I confess I am a bit confused now. In view 
of your comments in response to questions, I am confused as to what 
your position is. I do not know whether you feel that secrecy should 
apply only to weapons, or to any other aspect of the atomic program 
which relates to our military program, or our international security. 

I am confused because in your statement you said that you felt 
everything should be born unclassified except those matters relating 
to weapons and to the military program. 

Mr, Parsrctan. This would be weapons design. 
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Representative Cotz. Would you not also include in that concept 
aspects of the atomic program which are essential to our national 
security as well as weapons? 

Mr. Parsretan. For example, the design of the power unit for the 
submarine ? 

Representative Corx. Exactly. 

Mr. Parsretan. That is right. I would leave out the design of 
that reactor that is used in the submarine, but you will never get a 
truly advanced reactor for that submarine unless the materials prob- 
lem that contributes to the development of that unit is thrown wide 
open for us to work on. 

Representative Core. You do agree, then, that any aspect of the 
atomic program which has a direct and vital bearing on the national 
security should be classified 

Mr. Parsecian. With the improvement of that concept of national 
security to include this fact, namely, that industry is also a major ele- 
ment in our national security. 

Representative Core. I do not see much difference between your 
thinking and the present situation except that as presently required 
by the law, this concept of making secret and secure information 
related to our national security is born classified. 

Mr. Parsrctan. That is right. 

Representative Core. I would call that concept of protecting the 
military aspect of atomic energy the “horse.” Under the present law 
the law says that horse shall stay in the stable until those in responsible 
authority determine it is safe to let the horse out. 

Mr. Parsrotan. Yes, sir. 

Representative Cotz. Your concept is that that same horse may be 
allowed to run around until somebody discovers that that horse is 
essential and then you put him back in the barn, when it is too late. 
The information will have been disclosed. 

Mr. Parsecian. What I am after is “bigger and better horses.” 

Representative Cotz. That is a concept of making certain the atomic 
information relating to national security 

Mr. Parsro1an. I am less interested in saving that horse than I am 
in a better breed of horses. 

Representative Coz. That is where we disagree. 

Senator Pastore. And if you do not let him out, you are not going 
to propagate the breed, is that right? 

Mr. Parsectan. That is right. 

Representative Cotz. We disagree because under your concept, you 
are not sure that you are going to develop a better breed of horses than 
the one you have got in the barn. 

Mr. Parsectan. I am as sure as I can be that American indust 
has arrived at its present stage only because of initiative and “idea” 
men. That, sir, has been our experience. 

The Cuarrmman. Through research and development ? 

Mr. Parsectank. Yes, sir. 

Representative Core. It is strange because yesterday somebody 
from the Commission indicated that the displeasure of industry with 
the declassification was that too much of it was being declassified 
and it was coming to them too fast and they could not absorb it and 
could not digest it. 

Now, your thinking is just the opposite. 
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Mr. Parsectan. They could not digest the volume, sir, and nobody 
can. This is my point, that we have tremendous volumes of stuff 
being declassified, but the initial idea stage stays closed. Therefore, 
the material that is declassified is essentially depreciated information. 

Representative Coir. What has been your experience with the delay 
in declassifying material? Has there been any in recent months? 

Mr. Parsectan. The industries that are in the atomic program are 
less handicapped by delays. My experience has been largely with 
those who have been in the program and cleared. Therefore, they 
had access to the material. 

The other experience had to do with new companies trying to get 
into the business. Here, it is possible under the access permit arrange- 
ment to allow them to come in. However, at the moment, the most 
serious problem that I see is cutting out university faculty almost 
completely from access to this area on an open basis, yet, they are 
considered to be our first line of “idea” men. 

Representative Corr. Is there general concurrence in the university 
field with your point? 

Mr. ParseciAn. I believe there is. 

Representative Cote. Can you indicate why you come to that belief ? 

Mr. Parseatan. I have talked to them and they take the same posi- 
tion, as far as I can determine. Also I was responsible, when with 
the Commission, for the administration of the research and develop- 
ment contracts in the northeastern universities, so I had contact with 
many of them. 

Representative Corz. As far as I know—I am probably wrong— 
you are the only one representing the university group who feels as 
you do. There may be others. I don’t know about any other uni- 
versity that has expressed the concern that you have expressed. Can 
you name any other university ? 

Mr. Parseatan. I think I am the only one who has taken the trouble 
to express a feeling which is quite general. 

Representative Coir. If it were a matter of serious concern, cer- 
tainly other universities are as interested in this program as you, and 
why is it that they have not expressed themselves as vocally as you 
have? 

Mr. Parsectan. I think they expressed themselves when MIT, I 
understand, refused to take on a classified project in the fusian area. 

Representative Cote. ‘That is one instance of concurrence. 

Mr. Parsecian. And it is as serious an indication as I can think of, 
sir, because there are many other universities that would do the same 
thing if they were asked to take on that project. I do not know of 
aly university that would care to permit a lock and key to be applied 
to its operations, and still expect to be considered first-rate universities. 

The Cuatrman. Senator Gore? 

Senator Gore. I have no questions. I found your statement very 
provocative. 

The Cuarrman. Mr. Price. 

Representative Price. You do feel, and as far as you are concerned 
you know, that you are expressing the almost general view of most 
universities, of scientists in universities? 

Mr. Parsecian. Yes, sir. I have letters from them which they 
wrote to me after my article appeared in the New York Times maga- 
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zine some months ago. I wish that some of them had put into public 
print what they put on their letterheads to me and in their oral state- 
ments, particularly. 

The soca Doctor, I read your article and also the reply by 
Admiral Strauss. If you have no objection I would like to put in the 
record at this point. 

Mr. Parsraran. I have no objection. 

Representative Cotz. Let’s put both of them in. 

The Cuarrman. Yes, if there is no objection, the statement by the 
doctor and by Mr. Strauss on this subject will be placed in the record 


at this point. 
(The documents referred to follow :) 


{From New York Times magazine, October 14, 1956] 
Is THERE AN ATOMIC CURTAIN?—A DEBATE 


A nuclear engineer says we are hampered by secrecy in the race for atomic 
power. In rebuttal, the AEC’s Chairman says all the needed information 
is available 


Is our atomic-energy program hampered by secrecy? The author of the fol- 
lowing article says it is. He was Director of the Research Division, New York 
Operations Office, AEC, in 1950-54. He is now head of the engineering faculty 
and a professor of nuclear engineering at Rensselaer Polytechnic Institute. The 
Times asked Lewis L. Strauss, Chairman of the AEC, to comment. Mr. Strause’ 
rebuttal appears at the end of this article. 


(By V. L. Parsegian) 


It has become clear that Soviet scientists and engineers are making very 
substantial advances in the peaceful application of the atom, especially in the 
development of atomic powerplants. This is bad news for the United States; we 
appear to be losing our lead over the Russians in the atomic power race, and 
under present conditions the Soviet rate of progress is bound to become even 
greater in the future. 

American concern over our status in the contest is reflected in the proposal 
earlier this year by Thomas E. Murray of the Atomic Energy Commission that 
$5 billion be spent during the next 5 years to speed our atemic power program. 
In addition, serious efforts have been made to release more atomic information. 

The significance of our situation in the atoms-for-peace race is pointed up by 
the shortage of technically trained personnel. The fact that we badly trail the 
Russians in the number of scientists and engineers trained per year in all fields 
has been highlighted in the press and in public announcements. 

Commissioner Willard F. Libby of the AEC recently stated to the deans of 
engineering colleges that in 1954 the U. S. S. R. turned out 280 engineers per 
million of population to our 136 engineers. The ratio could be even higher in 
the case of atomic scientists in view of the high priority the atomic program is 
receiving in Russia. He estimates our own atomic needs to require 2,000 scien- 
tists and engineers per year, or about 10 percent of all students receiving 
engineering degrees each year. 

Where these are to come from no one knows. The AEC has made important 
overtures to colleges to help resolve the problem. The recent announcement by 
Chairman Lewis L. Strauss of the AEC, to the effect that that agency will give up 
to $350,000 for equipment to each of a number of schools to help develop educa- 
tional programs, was very welcome indeed. 

These steps, while important, still do not reach to the roots of the handicaps 
that have brought about the present shortage. The principal handicap has been 
the policy of secrecy which clouds and divides and obstructs the educators and 
industrialists of the Nation. 

Our program is handicapped chiefly because the AEC’s policy of secrecy has 
hampered the training by colleges of future nuclear scientists and engineers. 
The secrecy has lowered the quality of the training and has lessened interest in 
it, thus discouraging many people from entering the field who should be in it. 
The program will continue to be handicapped because, in spite of some recent 
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modifications of policy, secrecy will still deny to students much information on 
the latest nuclear developments and engineering techniques essential to their 
proper training. 

It is true that much information has been declassified, but this has not 
helped enough. Although the report last February of the Citizens Panel on Peace- 
ful Uses of Atomic Energy recommended, among other things, that all reactor 
technology (information on the construction of nuclear reactors and the be- 
havior of materials in them) be removed from the restricted list, that has not 
been done. A large number of secret documents remain out of reach. 

After that report the AEC announced that 10,916 reports and papers were 
being declassified. But 19,857 other documents are still kept in the secret or 
confidential categories and denied to anyone who is not granted personal clear- 
ance to receive them. Even worse, the information controls that are being 
continued, and extended, strike at the very roots of the elements that normally 
promote faculty interest and participation in new technology. 

Take the situation at Rensselaer Polytechnic Institute. Like other engineer- 
ing colleges, the institute has trained leaders in every important engineering 
field. It has been doing this since 1824 and wants to do the same for nuclear 
engineering, but the handicaps have been many and serious. 

During the war, several faculty members participated in the atomic bomb 
project. They were permitted to do this under a Q clearance, which meant 
that they had been carefully investigated and found worthy of receiving. atomic 
secrets. Some of them returned to the school after the war and were permitted 
to retain their Q clearances in order to maintain limited contact with new devel- 
opments in the atomic area. 

But these same men found that they soon lost touch with the atomic program. 
The nearest library where classified documents were available was 20 miles 
away. If they knew what documents to ask for, they could request them by 
mail; but the restrictions and inconveniences were too irritating and too time 
consuming to encourage very much of this. The men had all they could do to 
keep up with the usual technical publications, without trying also to dig out 
information that was kept under lock and key. 

The net effect of all this has been to separate these men almost completely 
from classified atomic developments, despite the fact that they nominally still 
have Q clearance and can be permitted access to classified documents, 

Since the end of the war several other faculty members were given Q clear- 
ances, mostly in connection with research projects sponsored by the AEC. The 
effect has been the same; nominal access has not actually led to effective contact 
with the atomic program. 

Sometimes the system produces an ironic twist. On one project, several scien- 
tists who do have Q clearances and some knowledge of classified work are 
associated with a Professor X who does not have clearance; the reason is his 
citizenship has not yet been granted. However, Professor X, a renowned scien- 
tist, has an embarrassing faculty for producing ideas that fall in the classified 
realm ; in effect, he thinks classified thoughts. His colleagues cannot discuss his 
own ideas with him—not because they aren’t cleared, but because he isn’t. 

Because of pressure from industry, the AEC in 1954 decided to increase greatly 
access to classified information. This was done by creating a “gray” area of 
information which was classified “confidential”—that is, not as secret as “secret.” 
A good deal of reactor technology will eventually find its way into this gray 
area. A new L clearance was created to permit access to this gray area, and 
could be given to individuals whose police files did not contain derogatory 
information. 

A company or college can request and obtain an “access agreement.” Rens- 
selaer Polytechnic Institute now has such an agreement, whereby the college can 
request additional Q clearances at the rate of $265 a head, and L clearances at 
the bargain rate of $15 a head. But even if additional faculty clearances were 
obtained, this would only increase the state of confusion—because under present 
policy the information could not be shared with students. Even in lecturing 
before graduate practicing engineers the writer has frequently had to confine his 
remarks to reading from card notes, lest he say more than he should. This 
would have to be followed with an apology such as: “The Russians must know 
more than this, but I am not permitted to tell you more.” 

A professor cannot place himself in the position of holding a substantial amount 
of classified information in his head which he cannot share with his associates 
and students. The law is very severe on those who divulge such information 
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improperly. It is so much easier to play it safe, to consider most of it classi- 
fied and therefore to avoid discussions althogether. 

One may ask, Are not the nuclear engineering staff and students sufficiently 
separated from the other faculty and students so they can be given clearance as a 
group to receive classified information? The answer is no, they are not. 

Nuclear engineering is not a new professional subdivision of engineering, set 
apart from the rest. Instead, it is a new area of technology the development of 
which is completely dependent upon men who are trained and are being trained 
in the basie professions of physics, chemistry, metallurgy, and so on. Special 
problems are involved in this field, but the basic professions and the nuclear 
training go hand in hand. It is obivous that it would be impractical to attempt 
any system of clearances when the numbers of teachers and students involved 
are so large and in stch a state of flux from term to term. 

To carry the question one step farther, why cannot the institute request “L” 
clearance for the whole school, including the students, assuming it had the money 
to do so? This would still exclude the many foreign students on the campus, who 
come to us from 50 countries, and even some distinguished noncitizens on the 
faculty. It would bring complete Government secrecy control to the campus, an 
impossible situation which no school could tolerate. And it would leave the 
basic problem—actual ready access to information as distinct from mere clear- 
ance—still unsolved. Neither the “Q” nor the “L” clearance automatically brings 
to any individual the information he needs; he has to ferret it out under very 
awkward circumstances. Atomic technology cannot become an intimate part of 
college life until this technology can be dealt with in the open technical journals. 

The present state of affairs ignores the fact that the atom was born and brought 
up in the university. From meager beginnings in the 19th century the 
atom grew in university laboratories of many lands to become the foundation 
for the technical progress of the past half century. 

The university character of atomic science did not change with the coming of 
the bomb. The design of the reactors, the vast research and development that 
accompanied them, were largely accomplished by scientists from our universities 
or by foreign university men who had come to this country. But today the AEC 
wall of secrecy largely excludes the very institutions that had the most to do 
with the development of atomic science. 

Recognizing the difficulty of training nuclear scientists and engineers, the AEC 
epened summer institutes to help train college faculty members to teach nuclear 
engineering in their own schools. The training programs offered by the Oak 
Ridge and Argonne Laboratories have been good as far as they go—although 
they tend to detract from a realistic approach to the problem. Further, the 
AEC will provide fissionable material on loan for use in setting up subcritical 
assemblies and research reactors for purposes of instruction. Colleges are per- 
mitted to participate, up to a point, in many aspects of nuclear technology. 

These are all helpful and welcome. But one must not forget that training for 
the nuclear field is largely a graduate program. As such it can thrive only where 
the campus provides an abundance of courses and graduate seminars and theses 
of an advanced caliber. These in turn can be derived only from the experience 
and familiarity which faculty members are permitted to enjoy either through 
study or from their own research. 

Moreover, the problems of the low- power instructional reactors are poles apart 
from major problems—information on which is still largely restricted—of chemi- 
cal engineering, metallurgy, and behavior of fuels and other materials that 
limit the power reactor. 

It is argued by some that the AEC secrecy policy may be due to a belief that 
this country still possesses a great advantage in technology unknown to other 
nations. How much justification is there for such a belief? After all, Soviet 
Russia exploded atomic bombs some years ago, and later, hydrogen bombs. The 
Russians seem to understand well the problems of thermonuclear power. 

That our secrecy has not hindered atomic progress abroad was further con- 
firmed by the international Geneva conference on the atom in August 1955. 
Many who attended, including members of the congressional Joint Committee 
on Atomic Energy, declared in effect that there were no significant secrets and 
expressed the hope that our secrecy controls would be greatly modified. 

Aside from discouraging colleges from advanced work in nuclear technology, 
the present policy of secrecy has another serious effect on technical training. 
It retards the beneficial effects nuclear technology could have on engineering 
education in general. Nuclear technology demands the highest degree of skill, 
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and the atomic program could be the most important single factor in shaping 
engineering curriculums and techniques of the next several decades. But all of 
this may be delayed unless those responsible for the engineering curriculums de- 
velop familiarity with the full atomic power picture. 

There are also broader objections to the present policy. The atomic program 
has cost more than $15 billion and has engaged the services of thousands of men 
of the highest skill. By comparison with any industrial experience this effort 
should have produced many innovations. Yet when a search was made to identify 
instrumental innovations that could be ascribed to the atomic program, the re- 
sults were small considering the nature of the effort. Inbreeding of ideas within 
national laboratories and the absence of open discussion and competitive coop- 
eration with industry seem to be the principal causes of this condition. 

On the industrial side of the program much of our native inventiveness and 
skill is not being utilized. America’s host of inventors, shopworkers, business- 
men, and gadgeteers are mostly out of luck as far as real participation in atomic 
power development is concerned. This is a pity, since it was the daring and re- 
sourcefulness of these same people that nurtured the automobile, electronics, 
and every other major industry. In our race for atomic supremacy these gadg- 
eteers, inventors, and Henry Fords are needed as much as the Kinsteins. But 
the secrecy policy has shut most of them out. 

What conclusions are to be drawn about the present policy? What should be 
done to speed up, intensify, and vitalize our atoms-for-peace effort in the face of 
all-out Russian competition? 

There are very serious risks inherent in the present course. Alternative 
courses also have risks that must be weighed carefully. A single Government 
agency should not be expected to assume responsibility for all the necessary de- 
cisions without strong support—and even pressure—from an informed Congress 
and people. In particular, there is need for Congress and the people to par- 
ticipate more actively with the Atomic Energy Commission to determine: 

(1) Whether our country does not lose much more by retaining secrecy than 
it gains. 

(2) Whether it is not time to scrap all classification, and the need for clear- 
ances, on all work related to development of nuclear power and production re- 
actors. The possible exception would be designs specific to submarine and air- 
craft reactors and certain materials that are specific to weapons. 

(3) Whether it is not time to do much more to help bring the full support of 
colleges to the nuclear program. If we are to win the race, we must train many 
more physicists and engineers than we are now producing. 

(4) Whether it is not time to reassess the role of the Government in the 
nuclear area. Perhaps we should consider a role in which the Government 
assumes responsibility for the strictly defensive needs of the country and for 
such minimum controls as may be needed over fissionable materials and military 
secrets. 

In short, the Government should lower the barriers and enlist the full support 
both of industry and of the colleges. Our atoms-for-peace effort needs the help 
of all our people. 


AN ATOMIC CURTAIN ?—STRAUSS’ ANSWER 
By Lewis L. Strauss 


It is impossible to answer and correct all the erroneous reports, misappre- 
hensions and allegations which inevitably appear in connection with an enter- 
prise of such proportions as the Government’s atomic energy program. However, 
Dr. Parsegian’s article reveals such a degree of unfamiliarity with the matters 
with which he deals that I feel compelled to point out some of the more glaring 
of many inaccurate statements. 

Dr. Parsegian begins his article with the statement that we appear “to be 
losing our lead over the Russians in the atomic power race.” That statement, 
if true, would constitute something more than “bad news,” to use his own choice 
of words. However, the truth is that—unless Dr. Parsegian possesses informa- 
tion about Soviet activities not known to our Government—the statement is 
lacking in any basis of fact. 

As far as is known, Soviet Russia has just one nuclear powerplant, for which 
it claims a capacity of 5,000 kilowatts. Independent American nuclear scientists 
who have visited Russia and who have seen this plant describe it as of primitive 
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design. Its power output is only a small fraction of the useful electric power 
which we have been producing in our prototype marine reactors for upward of 
3 years. Whatever else the Russians may have is unknown to us. 

As to future plans which they may have announced, these must, of course, be 
regarded in the same light as other Communist promises and intentions until 
and unless they are made concrete. We recall what happened to other Soviet 
5-year plans which were supposed to produce so many benefits for the Russian 
people. Dr, Parsegian’s statement must be based on data not known to me. 

The United States program of atomic power development represents the most 
comprehensive approach that is being made anywhere in the world to the prob- 
lems and promises of nuclear power. This is in terms of research, development, 
and construction, or it can be measured in terms of numbers of scientists, engi- 
neers and dollars. We do not lag behind any other country. This is not merely 
my opinion; it is a statement which is supported by the facts and the published 
records of the Geneva Conference. 

The United States has built and operated more atomic reactors of more types 
and sizes than all the rest of the world combined. We have already built 82 
and some 127 others are either already under construction or planned—a total 
of 209 reactors. More than a third of these are power-producing types. 

This broad program has developed in the short space of little more than 2 
years, since atomic energy was released from the grip of Government monopoly 
by the Atomic Energy Act of 1954. 

Dr. Parsegian makes repeated reference to what he calls the Atomic Energy 
Commission's “‘policy of secrecy” on scientific and technical information. I am 
truly surprised that, with the facts which are fully available to him, Dr. Par- 
segian should make such a statement. The facts are that since the Government’s 
monopoly was ended in August 1954, and atomic energy was given to the people 
by Congress, a great volume of information long held secret has been released 
to industry, to laboratories, and to educational institutions by the AEC. 

During the last 2 years the Commission has declassified not just the 10,916 re- 
ports and papers to which Dr. Parsegian refers but some 30,000 documents. 
These are available to Rensselaer Polytechnic Institute with which he is asso- 
ciated, as they are to all other such institutions. His statement that “informa- 
tion controls are being extended” is wholly contrary to the facts. All of the tech- 
nical information on the peaceful uses of atomic energy, including power, is 
available to any American firm, college, or individual who can show need for it. 

If Dr. Parsegian has ever had a need for such information and been denied it, 
there is no record of it in our files. The only information which is kept secret 
is that which deals with the military uses of atomic energy, and I am sure that 
Dr. Parsegian would not contend that colleges have need for that. 

Most puzzling of all—in the light of the known facts—is Dr. Parsegian’s state- 
ment: “The AEC’s policy of secrecy has hampered the training by colleges of 
future nuclear scientists and engineers.” I thought just the reverse was true. 

The Atomic Energy Commission, as he must be aware, does have limited au- 
thority and resources to affirmatively engage in educational activities. Yet, de- 
spite this limitation, it conducts a vigorous program in cooperation with Ameri- 
can colleges and universities for the training of nuclear scientists, engineers, and 
technicians. It is making a many-sided approach to the very serious problem 
of our national shortage of such skilled personnel. In this effort, the Commis- 
sion has received rewarding cooperation and enthusiasm from many colleges and 
universities. I have never heard Dr. Parsegian’s criticism from any other 
educator. 

The activities being carried on by the Commission in this field at the present 
time afford courses of instruction to college and university faculty members, 
enabling them to learn the latest techniques and to employ the finest instruments 
of nuclear science at our largest laboratories. During this past summer the Com- 
mission’s Argonne National Laboratory near Chicago and its Brookhaven Na- 
tional Laboratory on Long Island conducted courses for engineering faculty mem- 
bers. 

Other faculty personnel have taken advantage of summer research pro- 
grams at the national laboratories, or have taken leaves of absence from their 
faculty posts to study at those installations during the regular academic year. 

Two graduate schools in nuclear technology, each providing 1-year courses, are 
conducted by the Commission. They are the Oak Ridge School of Reactor Tech- 
nology and the International School for Nuclear Science and Industry at Ar- 
gonne. Fellowships are provided by the Commission at several universities for 
the study of radiological physics, industrial hygiene, and industrial medicine. 
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Furthermore, the Commission extends assistance to educational institutions 
that they may acquire research reactors and subcritical assemblies which are 
highly useful training tools. Nuclear materials and byproducts are available for 
educational purposes, as well as many teaching aids, laboratory apparatus, and 
demonstration equipment. 

All these are provided by means of Commission grants and contributions. I 
think the education editor of the New York Times, Dr. Benjamin Fine, will be as 
surprised as I was by Dr. Parsegian’s astonishing statement that this is hamper- 
ing the training of scientists and engineers. 

Dr. Parsegian, in his article, discusses at some length the procedures followed 
in granting access to classified information and seems to imply that the Commis- 
sion imposes a hardship on colleges and universities, particularly because of cer- 
tain charges which are sometimes made to cover the costs of the process. In 
saying that Rensselaer Polytechnic Institute must pay from $15 to $265 each for 
such clearances, he neglects to mention that the Institute is already well repre- 
sented on the rolls of cleared individuals—and without cost. 

R. P. I. was granted 25 “Q” clearances by the Commission without charge, as 
is customary. The $265 fee of which he speaks applies only to clearances in 
excess of 25 and represents the cost of the procedure to the Government. The 
sums go to the Treasury, not to the AEC. The charge does serve as a deterrent 
to requests for unnecessary clearances. 

The Atomic Energy Commission, since it administers a new and rapidly expand- 
ing enterprise of research and development—an enterprise for which no precedent 
exists—is not inhospitable to criticism. Indeed, it welcomes constructive criti- 
cism and suggestions for the improvement of its operations. 

It is for this reason that the AEC relies more strongly perhaps than any other 
agency of Government on the help of its various advisory committees. These 
include representatives from many of the Nation’s foremost educational institu- 
tions. I have never heard them raise the points made by Dr. Parsegian in his 
article. Criticism and complaints, if they are to be constructive and help us 
improve our program, ought to be based on familiarity with the program and on 
the facts. 


Representative Price. You have been and may be the only repre- 
sentative of universities who has formally stated this position before 
this committee, but I certainly have heard many, many times through 
recent years some representatives of the different universities who 
have, although not officially, so stated such a position. 

Representative Hotirmrp. It seems to me, Doctor, if we get into 
this field of the widespread building of reactors and access permits 
to all of the skills and techniques, and so forth, and the support of 
the reactors, we might as well start growing up and realizing that we 
shall not keep anything in the reactor field a secret. 

Mr. ParseciIan. Yes, sir. 

Representative Houirrevp. If we train people to operate these reac- 
tors and send them into every country in the world, practically every 
technique in the field will be known. 

Mr. Parseeran. Yes, sir. 

Representative Hoxiirretp. I am very much impressed by the posi- 
tion that you are taking here this morning in this particular field, 
still excluding the applications and designs of weapons, and so forth, 
excluding that to one side. I am very much impressed by your 
position. 

Representative Price. Doctor, may I say, I have heard it not onl 
from you but from others representing universities before, and 
have heard it from important sources close to the reactor program. 
There are many who feel as you do. 

The Cuarrman. Senator Dworshak. 

Senator DworsHaKk. No questions. 

The CHarrman. Mr. Van Zandt. 
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Representative Van ZANnpr. To accomplish what you have in mind 
would necessitate an amendment to the Atomic Energy Act of 1954, 
would it not? 

Mr. Parsecran. I think so. 

Representative Van Zanpr. Then the responsibility rests with this 
committee. 

Mr. Parseotan. Yes, sir. 

Representative Van Zanpr. Thank you. 

‘The Cuarrman. Mr. Jenkins. 

Representative JENKINS. No questions. 

The CuarrMan, Mr. Patterson? 

Representative Parrerson. No questions. 

Representative Cote. How would you propose changing the law, 
Doctor, to accomplish what you want? 

Mr. Parsectan. That requires going into details. But I do believe 
that from the very first there should be a more positive paragraph 
added to the statements which we now have in the “Declarations, 
Findings and Purpose.” These are fine as they stand, provided they 
do have, in addition, recognition of the present state of affairs and 
the need for a positive approach to this problem of atomic reactors. 
Then, following a statement of that sort, there are a number of places 
where minor changes might be put in here and there in the spirit of 
that modification, and probably some major changes in the patent 
section. 

Representative Corr. Do you not agree that the production of 
special nuclear materials is an element of the program which has a 
vital bearing on our national security ? 

Mr. ParseciAn. I consider that that program is now vital only to 
the degree that it is part of our industrial economy. We have passed 
the point, I believe, where more bombs are the answer. I believe now 
we have reached the point where better reactor systems and inte- 
grating the atom into our industrial life should be the main objective. 

Representative Coir. This doesn’t refer to the volume of produc- 
tion of special material. It relates to all aspects of the production 
of special nuclear material. 

Mr. Parsreatan. I would hate to have us think that our defense 
simply rested on more production of more fissionable material. I 
think we have passed the state where the amount of fissionable mate- 
rials available for weapons is the main objective. 

Representative Cote. This is not related to volume of production. 
It is related to methods and refinements of production, which in my 
opinion relates very directly to national security. Under our con- 
ception as I see it you would declassify all aspects relating to reactors, 

Mr. ParseGian. Yes, sir. 

Representative Cote. Even including military reactors such as the 
submarine reactor and the aircraft reactor—all reactors. 

Mr. Parseaian. No. Just to avoid argument, I would keep out 
design of the submarine reactor, design of the aircraft reactor, and 
of such special problems as are unique to those systems. But when 
it comes to materials development, and basic problems of heat transfer, 
which are the main “guts” of the industrial atomic program, I would 
say, sir, that our loss would be most serious if those were withheld 
from industry. 
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Representative Corr. I would be subject to correction but I would 
almost wager that those aspects are not classified now. 

Mr. Parsroran. I must differ on that, sir. 

Representative Corr. You probably are right, then. 

Representative Van Zanpr. Doctor, are you familiar with the 
experimental research reactor, the swimming-pool type on the campus 
of Pennsylvania State University ? 

Mr. ParsearAn. Yes, sir. 

Representative Van Zanpr. What would you do, knock down the 
fence that surrounds that reactor ? 

Mr. Parsretan. There is no fence around that reactor as it is 
now. 

Representative Van Zanpr. The fence is for protection of the 
people. 

Mr. Parseotan. For safeguard; yes. 

Representative Van Zanpr. That is right. 

Mr. Parsectan. The problem is not those research reactors. The 
problem is not in connection with the reactor that was her ribed ear- 
lier this morning. The problem has to do with the power reactors 
As Mr. Smythe mentioned in an article, the technical problems that 
go with power reactors are a factor 100 times more serious, as the 
cost is greater in the power reactors as compared with the research 
reactors. Our effort must be not exclusively on research reactors but 
on the materials reactors, and on problems connected with power 
reactors. 

The CuHatrmMan. Thank you very much, Mr. Parsegian. We appre- 
ciate your testimony. 


The next witness this morning is Dr. Shapiro, Nuclear Materials & 
Equipment Corp., Pittsburgh, Pa. 

Doctor, will you come around, please. 

Good morning, Doctor. We are glad to have you with us this morn- 
ing. Do you have a prepared statement ? 


STATEMENT OF ZALMAN M. SHAPIRO, NUCLEAR MATERIALS & 
EQUIPMENT CORP., PITTSBURGH, PA. 


Mr. Sapiro. Yes, I have. 

The Cuarrman. You may proceed. 

Representative Cote. Mr. Chairman, may I ask the Doctor to give 
us a bit of his background in this field so we can have some idea of 
his experience. 

Mr. Sriaprro. Yes. 

Mr. Chairman, I am Dr. Zalman Shapiro, president of the Nuclear 
Materials & Equipment Corp., a new company to be located at Apollo, 
Pa., a town some 30 miles northeast of Pittsburgh. My company is 
about. to engage in the manufacture of fuel and control rod materials 
and associated equipment. In addition, we shall recover fuel and con- 
trol rod scrap for the industry and provide research and development 
services in chemistry and metallurgy for the atomic-energy program. 

Prior to the formation of my company, I was associ: ited from its 
inception with the Bettis Atomic Powerplant, which is operated for 
the AEC by the Westinghouse Electric Corp., and was privileged to 
participate in great measure in the materials development and design 
of such projects as the Nautilus and the PWR. 
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The committee is to be commended for selecting materials problems 
as a principal topic for these hearings, for I believe that there is no 
subject quite as germane to the development, state, and growth of the 
atomic-energy program. Unless today’s materials problems are ex- 
peditiously solved, the power reactors presently scheduled for con- 
struction in the United States will be delayed. This is a challenge to 
companies such as ours, and given the opportunity, I am confident that 
the challenge will be met. 

First, I would like to discuss materials problems from the broad 
point of view. 

New fields of technology generally demand new materials. When 
metal bridges were first built, cast iron was used as a material of 
construction. But its properties proved so restrictive that its applica- 
tion was limited. Such engineering wonders as the Golden Gate 
Bridge were only made possible by the development of high-strength 
steels, Similarly, the incandescent electric-light bulb would emit a 
feeble light with a carbon filament, but efficient use was not realized 
until the tungsten filament was developed. 

We are not in the cast-iron age and carbon-filament stage of atomic 
energy. What makes materials problems in nuclear reactors particu- 
larly severe are the most excruciating performance requirements, de- 
manding extraordinary resistance to combinations of stresses, high 
temper: atures and corrosive environments, and all of these must be 
provided for within a neutron flux which, in itself, severely modifies 
all properties of any known material of construction. 

Never before have designers required such rigorous performance and 
close tolerances under such adverse conditions, and never before have 
metallurgists, materials engineers, chemists and solid state physicists 
worked so hard to come up with a solution to these problems. It is of 
particular credit to Admiral Rickover and the men engaged in the 
naval-reactors program, as well as to the men at Argonne and other 
AEC installations, that despite all of this we have any operating 
power reactors today. 

I would like to present some of the more critical problems and 
briefly discuss their effect on reactor performance. 


CLADDING MATERTALS 


As you know, all but homogeneous reactors have solid fuel elements. 
These are usually jacketed with some material in order to prevent 
the escape of fission products into the system. The cladding or jacket- 
ing material must meet criteria which often seem to be at cross pur- 
poses, for the cladding must not absorb neutrons. Yet it must, at the 
same time, be compatible with the fuel, be corrosion resistant in the 
presence of the coolant, transfer heat readily, possess good fabric- 
ability and meet a host of other requirements. Today’s cladding 
materials are usually zirconium, aluminum, and stainless steel. Eng- 
lish power reactors use magnesium. Each of these has its own defi- 
ciences; I shall list but a few. 

Zirconium, in addition to being expensive, corrodes at the higher 
temperatures where water-cooled reactors would become highly “effi- 
cient. Aluminum, while considerably less expensive, loses its ‘strength 
and corrosion resistance at even the current moderate power reactor 
temperatures. Stainless steel, although strong and corrosion resistant 
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at the temperatures at which zirconium and aluminum fail, wastes 
neutrons and therefore requires a higher investment of fuel, which in 
turn creates a control problem. Magnesium is useless for any ’ currently 
scheduled American power reactors. 

Representative Hoxirm.p. That last sentence reads: “Magnesium 
is useless for any currently scheduled American power reactors.” 
Why do you make that statement ? 

Mr. Sapiro. Our current power reactors, that is, our currently 
scheduled power reactors, are not carbon-dioxide-cooled reactors. 
Magnesium, particularly the Magnox which is used in the English 
power reactor, is er suitable for a gas-cooled reactor. 

Representative Van Zanvr. What did you “mention was used ? 

Mr. Suarriro. Carbon dioxide. 

Representative Horirietp. If we did go into the development of the 
gas-cooled reactor we might be forced to utilize magnesium, the 
methods which the English have developed. 

Mr. Suarrro. To an extent, yes, but I would feel that there are better 
materials which certainly could be used in connection with these reac- 
tors. Magnesium is a cheap material but it does have many dis- 
advantages. 

Representative Price. How satisfactory is it in the British use? 

Mr. Suapriro. It is satisfactory enough for the initial, let us say, 
model T. However, if they wish to raise the temperatures, if they 
wish to operate under more severe conditions, if they want a more 
efficient reactor, I think eventually they will have to go to other ma- 
terials. 

Representative HoxirreLp. Do we have any knowledge as to whether 
the Russians are using magnesium in that 5,000- kilowatt reactor which 
they showed pictures of at Geneva ? 

Mr. Suarrro. I don’t think they would be using magnesium in that 
connection because it would not be corrosion resistant. I believe that 
the Russian reactor to which you are referring is a water-cooled 
reactor. 

FUEL MATERIALS 


Next I would like to describe some of the limitations of our present 
fuel materials. 

Since the cost of highly enriched uranium is so prohibitive, and 
since it is unattractive in the foreign market, power reactors fueled 
with natural or only slightly enriched uranium are most desirable. 
It is impractical, however, to use pure uranium. Because it under- 
goes severe dimensional changes under even moderate radiation and 
disintegrates in the presence of water even at intermediate tempera- 
tures, it must be alloyed. The problem of metallic uranium fuel is 
therefore one of finding an alloy of uranium which has the least 
possible amount of modifying materials and still meets design require- 
ments. ‘The use of natural and slightly enriched uranium oxide is 
being attempted today to circumvent some of the difficulties, but un- 
fortunately it must be used in a type of fuel element which has rela- 
tively poor heat transfer properties. The resulting inefficiency means 
bigger reactors and higher costs. 

Senator Gore. Doctor, I would like to ask a question there. You 
wouldn’t stand flatfootedly on the statement, would you, that the 
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cost of 235-uranium, though quite expensive now, could not be brought 
within the realm of economic fuel ? 

Mr. Suaptro. No; I would not. I am basing this on current tech- 
nology. 

Thorium, which is contemplated as a fuel blanket material in pure 
form, corrodes so badly in the presence of water that its use in water- 
cooled reactors without modification can hardly be recommended. 

Plutonium is a fuel material which will be available in increasing 
abundance as soon as sufficient quantities can be spared from our 
military requirements and power reactors begin producing it for later 
recycling as fuel. Utilization of plutonium as a fuel is essential to the 
achievement of economical nuclear power. However, despite the 
promise of great economies by breeding our fuel in reactors rather 
than separating U-235, pure plutonium as a fuel is a “chamber of 
horrors.” Even vanishingly small quantities of plutonium in the 
air of a fabricating shop can seriously poison employees. Further- 
more, fuel elements utilizing plutonium become severely distorted 
when passing through even gradual and low temperature changes. 
So much for fuels. 

Senator Gore. You mean the material itself? 

Mr. Suaprro. Yes; the material itself. Technically speaking, it 
goes through a number of phase changes, and during each one of these 
phase changes the properties of the material alters. For example, 
the coefficient of expansion, that is, the amount that a material will 
expand at various temperatures, will alter as it goes from one phase 
to another, and so on. Other properties vary. There is a terrific 
amount of instability caused by the variations in the properties that 
this material goes through as it goes through the various phases. 

Senator Gorr. Do you or do you not mean to suggest that there is 
some actual molecular change in the nature of the material itself? 

Mr. Suariro. Yes; there is a structural change as it goes through 
the various phases. That is, the atoms are arr anged i in a particular 
array. When it goes through a phase change the array in which the 
atoms are arranged changes. During this change the properties of 
the material will alter. 

Senator Gore. This same thing might occur, might it not, as a result 
of intense magnetic fields? 

Mr. Suarrro. I don’t think I am qualified to answer that point, par- 
ticularly in the case of plutonium. 


CONTROL MATERIALS 


The next group of materials I would like to discuss are control 
materials, an equally important component of reactors. 

At the moment the only proven material for the control of water- 
cooled reactors is hafnium. The element hafnium is a byproduct of 
the processing of reactor grade zirconium and is only present on the 
average in 2 parts per hundred in natural zirconium. Consequently, 
it is available only in limited quantities. However, in a reactor the 

ratio of hafnium to zirconium is approximately 1 to 10. Thus, in any 
such reactor, approximately 5 times as much hafnium would be needed 
than could possibly be obtained from the zirconium going into the 
same reactor. 
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Theoretically the element would be an excellent replacement 
for hafnium because of its neutron absorption qualities, but unfor- 
tunately it generates gasses when irradiated and becomes dimension- 
ally unstable. 

Many other exotic materials with tongue-twisting names have been 
suggested as a replacement for hafnium and some of them have been 
tried. But nothing yet has been found to equal hafnium. 


CORROSION PROBLEM 


In the coolant and heat-exchanger system there are also materials 
problems which should be mentioned. Some of them have been re- 
cently dramatized by the difficulties encountered in the Sea Wolf and 
the HRE-2 at Oak Ridge. Here the main problems were probably 

caustic embrittlement and stress corrosion. A less publicized but 
equally serious corrosion problem of the primary system of water 
cooled reactors is the deposition on irradiated surfaces of a sludge 
known as “crud” in the trade. This could cause fuel-element failure 
and serious contamination of the system. Similar equally severe 
problems exist in liquid metal and other coolant systems. 

The materials of which I have spoken are expensive. Yet, in some 
fabrication operations scrap losses are often as high as 50 percent. 
In the economics of any industry such losses are prohibitive. In addi- 
tion, scrap presents serious safety hazards during storage. Economic 
methods must be found to reclaim and recycle these materials. 

In order to achieve economic nuclear power, it is not only necessary 
to reduce the initial cost of the reactor and increase its power output 
and lifetime, but, because the reactor represents only about 10 percent 
of the cost of the plant, it is necessary to effect major reductions in the 
cost of the plant as well. The assurance of complete reliability of 
the core and the primary system would enable the elimination or sim- 
plifiction of many of the costly safety features which must be pro- 
vided today. Thus, quality and high reliability are attributes well 
worth fighting for. 

Despite the gloomy picture I have presented, tremendous strides 
have been made, particularly in the naval reactors program. This 
is indeed a great tribute to American industry and science. 

For the future, it is our considered opinion that it is not in the 
best interests of the development of economical nuclear power to at- 

tack materials problems concurrently with the design and construc- 
tion of power reactors, although this has been a necessary condition 
because of the urgency of the program. For the attainment of truly 
econmic power, the materials problem must be anticipated and solved 
prior to the detailed design and construction of the reactors them- 
selves. It is here that small business can make great contributions. 
We do not believe it is feasible for small business to attempt to build 
complete nuclear-power plants. Because of the immense resources 
needed for the construction of such plants, this necessarily falls 
within the capabilities which only large industries possess. Small 
business, however, can make an essential contribution not only in the 
areas of research, development, and service, but also in the fields of 
production and supply of materials and components. Our company, 
for example, has assembled a nucleus of highly experienced special- 
ists in the nuclear-materials field. Because we are not beset with the 
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day-to-day problems associated with the design and construction of a 
particular reactor, we are in a position to devote our efforts to the 
solution of the general materials problems necessary for economic 
nuclear power. Our services are available to the total industry rather 
than being concentrated on one project. I am sure there are other 
companies similarly constituted. 

In closing, I would observe that it was with great wisdom that 
Congress incorporated the section 202 hearings into the Atomic 
Energy Act of 1954, thus providing industrial participants with an 
annual forum for the discussion of our mutual problems. The part- 
nership of the committee, the AEC, and industry engendered by the 
spirit of these discussions will assure the continued leadership of the 
United States in the peac eful uses of atomic energy. 

I thank you, Mr. Chairman and members of the committee, for the 
opportunity to appear here today. 

The CuatrmMan. Thank you, Doctor. 

Doctor, are you a metallurgist by profession ? 

Mr. Suariro. I was trained as a chemist. However, a great amount 
of my work was in the metallurgical field. 

The Cuamman. I notice in your discussion here that you mention 
a few materials, one of which, of course, is high temperature resistant, 
hafnium, but you didn’t mention any of the other groups of high tem- 
perature resistant material such as molybdenum, asbestos, tungsten, 
and many others. 

In other words, do you think the materials problem can be solved 
by the heat-resistant metals or do you think we shall have to go to 
some type of ceramics or some other alloys? I know it poses a prob- 
lem because of the fact that we are now reaching very, very high 
temperatures with the systems we are trying to develop, not only in the 
field of airplanes but in other lines. 

Mr. Suapiro. We have a number of different types of reactors under 
development today. Each one of these demands materials suited for 
its own particular purpose. The water-cooled reactors demand a ma- 
terial, for example, for the cladding which must be corrosion resistant, 
have good heat-transfer properties, and so on, and must have at the 
same time low neutron-absorption cross sections. 

The Cuatrman. In the atomic table of elements you have just about 
94 with which to do all these things. Of course, you-have developed 
some minor elements through the atomic- -energy program, but we 
still have to depend on the elements like these resistant to high tem- 
peratures to try to do this job. 

Mr. SHaprro. Yes; that is true. On the other hand, we have a 
limited number of elements that we can actually employ in these 

reactors because we have to take into account all of the properties 

of the materials with which we deal. For example, we could not use 
tungsten very well in the core proper, because of its high neutron- 
absorption cross section. 

The Cuamman. That is true, but its temperature resistance is up 
around 6,000. 

Mr. Suarreo. It has a high melting point, Mr. Chairman, but it oxi- 
dizes very easily. For example, we could just not use tungsten un- 
protected in an air-cooled system. 

The Cuamman. Without alloying it with some other metal? 
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Mr. Suartro. Without its being alloyed or protected in some 
manner. 

The Cuatmrman. You are evidently experienced in this business. Do 
you think there is enough interest in this country to try to solve this 
problem? I notice on the list you are the only man so far who seems 
to be interested in this materials division. I think one of the greatest 
problems we have is to extend temperatures out to the point where 
they will produce what we desire in propulsion systems. 

Mr. Suartro. The materials problem is a very serious problem, and 
I think it really poses the severest limitation on our reactor design. 

The Cuarrman. Would you say it is a bottleneck? 

Mr. Suaprtro. It certainly is in a number of cases, without question. 

The Cuarrman. I think I agree with you. 

Mr. Suaptro. The materials problem has to be attacked very, very 
strenuously. It is being attacked very strenuously. However 

The Cuarrman. Do you think on a broad enough base? 

Mr. Suapiro. I believe this is where the problem is. We have, I 
think, two types of attacks on the materials problem. One is the very 
basic attack which is being carried on at universities for the Atomic 
Energy Commission. We have the practical attack which is being 
carried on at the installations interested in the particular reactors 
which they are building. Consequently, the attack on the materials 
problem is aimed at the specific reactors being constructed for the 
most part, that is, the developmental aspects of the materials problem 
are aimed at the specific problems of that particular reactor. What 
we need for the future is a broader attack on the materials problem, 
so if a reactor type is conceived which requires a different material, 
we can go to our source of information and say to ourselves, “Yes; we 
have such a material,” or “we have investigated the problems associated 
with such a type of reactor, and we find that such a reactor is either 
practical or impractical.” 

The Cuatrman. I think you probably know that at the present time 
we are trying to control therrionuclear heat, and we are arias diffi- 
culty with this heat that we are trying to harness for power purposes 
at the present time. When you think of the difference in the tempera- 
tures and the metals we have to hold these temperatures, it poses a 
very difficult problem, in my opinion. 

Mr. Suaptro. Yes; it does, indeed. 

The Cuarrman. Do you know of anybody else in the field that you 
are in at the present time, just building materials primarilv for tha 
control of fissinn @ 

Mr. Sxartro. Most of the atomic-energy installations concerned 
with the construction of reactors—— 

The Cuarrman. I don’t mean that program. You are a private 
enterprise man, as I understand it. 

Mr. Suartro. As far as I know, there are no other private outfits 
concerned with the construction of materials for control rods. 

Representative Van Zanpr. Do you specialize in this field ? 

Mr. Suariro. Yes; not only in control materials but also in reactor 
materials in general. 

Representative Van Zanpr. Isn’t it true that there are others who 
specialize in this field ? 

Mr. Suariro. Yes. 
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Representative Van Zanvr. And part of their overall objective is 
this specialized work which you perform ? 

Mr. Suaptro. Yes, indeed. Reactor materials. ; : 

Representative Van Zanvr. Doctor, inasmuch as you were identi- 
fied with the Atomic Energy Commission and now you are identified 
with private industry, I am wondering if you have any recommenda- 
tions as to how the Atomic Energy Commission may expand its 
program to help overcome this problem which you are discussing. 

Mr. Sapiro. I believe so. My experience in working at Bettis 
has been that we have been so consumed with the day-to-day problems, 
with the solution of the materials problems associated with the par- 
ticular reactor that we were working on at the time, that we had very 
little opportunity, if any, to work on the materials fields surround- 
ing the particular reactor that we have. We have done a great many 
engineering tests which are extremely expensive, which are required 
in order to design and construct these reactors. However, they are 
of a limited nature and related to the particular reactor. What we 
need is a broadening of the base of the work. 

Representative Van Zanpr. Would you say this represents a bottle- 
neck today ? 

Mr. Suaprro. Yes, I think so, a very serious one. 

Representative VAN Zanpr. Where could this committee suggest to 
the Atomic Energy Commission that we broaden this existing pro- 
gram to overcome this bottleneck ? 

Mr. Suaprro. I think the problem really goes down to one of 
finances. I believe that the committee, as well as the Commission, 
must recognize the terribly expensive nature of materials develop- 
ment work and consequently in its budget must provide more money 
than has been provided in the past for work of this particular nature, 
to enable installations of the Atomic Energy Commission to look 
ahead some years in the future rather than to stick strictly to the 
problem at hand. 

To illustrate this, in connection with one of the programs of Bettis 
it was necessary to do a critical experiment, that is, an experiment to 
indicate whether a reactor of a particular design will perform ade- 
quately from the nuclear standpoint. In order to do this, it is neces- 
sary to build almost a full-scale mockup. The cost of this mockup 
was underestimated by some $4 million. It was not because the people 
at Bettis are inexperienced. It was not because they had not esti- 
mated properly. It was simply because of the problems which were 
encountered in the construction which were not previously anticipated. 

enna Van Zanvt. One more question, Mr. Chairman, 
please. 

Doctor, how attractive to business in general in the Pittsburgh area 
has the offer of your services been ? 

Mr. Suartro. We are a brandnew company and are just entering 
into this field. I think our services will be attractive. There are 
certain barriers which must be overcome in connection with our 
services. The fact, for example, that I left Bettis Field and was 
associated with the effort there. 


Representative Van Zanpr. What are the barriers you have in 
mind ? 
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Mr. Suarreo. The fact that I have been associated with Bettis Field 
and was employed there and know many of the people there makes them 
feel that they should bend over backward. For example, in talking 
with us with regard to their problems, they feel that they may be ac- 
cused of favoritism in connection with giving us any sort of work. I 
think I can see the point. On the other hand, we would like to be 
looked upon as any other vendor would be looked upon, and not be 
discriminated against, not because they particularly want to but simply 
because they are afraid that any contract which would go to us would 
put them in a very unfavorable light, you see. 

These are the types of things that we must overcome. 

Representative Van Zanpr. In other words, to date, your prior 
employment with the AEC at Bettis Field is a handicap ? 

Mr. Suapiro. It really is a handicap in spite of the fact that we have 
much to offer to Bettis and to other installations of this type by virtue 
of our experience and the fact that we have gotten together a group 
of people who are very great experts in the particular field in which we 
intend to engage. 

Representative Van Zanpr. Thank you. 

The Cuarrman. Mr. Cole. 

Representative Cote. I don’t think you quite mean that your em- 
ployment at Bettis has been in balance a handicap? 

Mr. Suapiro. No. Actually—— 

Representative Corz. It has been greatly advantageous, as you hoped 
it might have been / 

Mr. Suariro. It really has been great help. The experience that 
I have gotten at Bettis has been a tremendous asset. From the stand- 
point of getting business, however, it is disadvantageous to a degree. 

Representative Cote. When you speak of bending over backward, 
the direction of that bending is not in your direction / 

Mr. Suaptro. That is right. 

Representative Coir. They are making every effort to avoid a charge 
of favoritism ? 

Mr. Suariro. That is right. I can understand the attitude cer- 
tainly. 

Senator DworsHak. One question, Doctor: In the development of 
reactor material do you know whether we have the potential domestic 
production of the minerals which will be necessary or do we have to rely 
generally on foreign sources ¢ 

Mr. Savino. To my knowledge, aside from our uranium resources 
with which you are familiar, I ‘think our resources of materials are 
quite adequate. One of the problems that was encountered recently 
concerned niobium metal, which is being contemplated for use. This 
was a material which was short and yet I believe it is felt now that 
this material is in abundant supply. There may be other materials 
as we progress with our materials development program that may come 
up of which we do not have an abundant supply. However, at the 
moment we are in good shape. 

Senator DworsHak. Most of these were not required until we had the 
development of atomic energy. Notwithstanding that, you think 
within this country we have potential deposits of reserves which can 
be developed ? 

Mr. Suapriro. Yes, I think so. 

The CuatrmaNn. Do you believe that applies to rare earths? 
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Mr. Suartro, Yes. We have uncovered rather large deposits of 
rare earths in this country. 

The Cnamman. Some of them have a very high temperature 
resistance ¢ 

Mr. Suarrro. Some of them have excellent properties. 

The Cuamman. Any further questions? 

Representative Van Zanpr. Doctor, how many contracts do you 
have at the present time? 

Mr. Suaprro. We have zero. 

The Cuatrman. With the Government? 

Mr. Suartro. With the Government, at the moment, we have zero 
contracts. All of our money is going out. 

Representative Ho1irrexp. Doctor, do you know of any AEC pro- 
vram for the development of control rods outside of the hafnium 
effort ? 

Mr. Suaprro. Oh, yes. There is an extensive program for the 
development of alternate control rods sponsored by the Atomic Energy 
Commission, However, the sad part is that as far as I know only 
one materi: al, one alloy, at least at the moment, seems to be suitable 
as a possible repl: wcement for hafnium. We are not sure of this, even, 
by virtue of the fact that we have not completed irradiation tests on 
this material. A tremendous amount of effort was put into the utiliza- 
tion of boron as a control material, and the application of this in many 
forms has been attempted, but I don’t think that this has yielded 
anything of great importance. 

Representative Horirtetp. Do you think that the Atomic Energy 
Commission’s program should be widened in scope, probably in their 
own laboratories and also in research contracts with private industries 
such as yours? 

Mr. Suaptro. Yes, indeed. 

Representative Horrrretp. Is there capability of doing research in 
this field that they are not now exploring? 

Mr. Sraptro, Yes, I believe so. I believe there is a great capability 
of doing research on things which are not being explored now, as well 
as in broadening the aspects of those things which are being explored. 

Representative Hoxtrievp. I understand that thorium was aban- 
doned recently by Consolidated Edison for their reactor. 

Mr. Snartro. Yes. (See relevant corespondence, p. 202.) 

Representative Hoxitrretp. What do you think of the future of 
thorium as a fuel ? 

Mr. Suaprro. Thorium is being used in other applications as well, 
In the case of the Consolidated Edison plant, thorium was used or 
it was intended that thorium be jacketed, that it be protected from 
the system. This caused difficulties. Thorium is being contemplated 
for use in the Pennsylvania Power & Light reactor. It is contem- 
plated for use in the homogeneous reactor as a blanket material, in 
the HRE-2 and so on. So thorium as a fuel material has potentiali- 
ties. However, each particular reactor has its own problems, and 
they are quite serious. Each one of these, as you know, is encounter- 
ing materials difficulties in connection with its use. 

Representative Horirrmenp. I don’t know of any reactor project 
where the flow of materials, and so forth, has been completely de- 
veloped prior to the design of the reactor. Maybe this is a necessity 
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in view of the state of the art. Any of these reactors that are now 
proposed, particularly the large ones, depend upon the concurrent 
development of materials, do they not ? 

Mr. Suariro. Yes, they do. To a large degree this is terribly 
expensive and time-consuming and wasteful. 

Representative Hoxirrevp. If the materials failed, for instance, 
isn’t . true that the whole investment to a certain extent is jeopar- 
dized 

Mr. Suarrro. That is true. It means that the reactors which are 
under design must be designed in a very flexible manner so you can 
accommodate changes in materials, changes in fuel elements, for 
example. 

Representative Horirrmip. We are faced with the corrosion problem 
in all the sodium-type reactors. 

Mr. Suartiro. Yes, we certainly are. 

Representative Hoxirrecp. The Sea Wolf reactor is finished and 
operating, and yet we are faced with this corrosion problem, which 
seems to indicate that it may be necessary even to pull the plant and 
put in a different type of plant. 

Mr. Suariro. That is possible. However, I am sure with the de- 
velopment of the technology, that even plants such as this will be 
practical. The fact of the matter is that tomes have been written 
about stress corrosion and caustic embrittlement. Nevertheless, we 
understand very little about this corrosion, and what we need is some 
additional research and development work. 

Representative Ho.irtetp. Can we afford to wait for the proving of 
materials and withhold our reactor development, or is it almost 
necessary at this time because of the state of the art and the urgency 
of development, that we do proceed by the concurrent method which 
we are using ? 

Mr. Suartro. Yes, I believe that is right. However, I believe too 
that the stage is now reached where we must start thinking ahead 
and providing for work ahead so this tremendous waste which is 
associated with the work, because of the urgency of the problem, 
can be eliminated to a large degree. 

Representative Horirtetp. What you are really plugging for at 
this time is that there be a greatly enlarged program in the materials- 
testing field ? 

Mr. Suaptro. Yes, in the materials-development field in general. 

Representative Hoxirreip. Research and development field. 

Mr. Suartro. That is right. 

The Cuatrman. Any further questions ? 

Thank you very much, Doctor. We appreciate your presentation. 

The committee is in recess until 2 o’clock this afternoon. 

(The letter referred to on p. 201, follows :) 

THE Bascock & WILCcox Co., 
ATOMIC ENERGY DIVISION, 
New York, N. Y., March 13, 1957. 
Hon. Cart T. DURHAM, 


Chairman, Joint Committee on Atomic Energy, 
Washington, D.C. 


DeaR Mr. CHAIRMAN: During the hearings before the Joint Committee on 
Atomic Energy on February 20, 1957, Representative Holifield directed questions 
to Mr. Z. M. Shapiro, of the Nuclear Materials & Equipment Corp., relating to 
the application of thorium in nuclear power reactors. 
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The following quotation is taken from a stenographic transcript of the hear- 
ings by Alderson and Veley: 

“Representative HotifieLp. I understand that thorium was abandoned recently 
by Consolidated Edison for their reactor. 

“Mr. SHaprro. Yes.” 

This exchange of statements was not further developed and leads one to 
believe that the application and utilization of thorium as a fertile material, one 
of the basic objectives of the Consolidated Edison project, is no longer consid- 
ered of interest. 

Actually, the Consolidated Edison Co., on the advice of the Babcock & Wilcox 
Co. technical staff, has decided to use thorium oxide rather than thorium metal 
in the fuel elements of the first core for the reactor. This we are sure is the 
change to which Messrs. Holifield and Shapiro made reference. 

You will recall Mr. H. R. Searing, chairman of the board, Consolidated Edison 
Co., wrote the joint committee on February 13, 1957, with regard to the progress 
made by his company on the Indian Point station. In his letter, Mr. Searing 
reported the fact that the reference fuel material had been changed to thorium 
oxide and outlined briefly the reasoning behind the change. 

Thus Consolidated Edison and the Babcock & Wilcox Co. continue to pursue 
with much interest and vigor the potentialities of thorium and thorium materials 
for power reactors. 

We would appreciate very much if the final published record of the hearings 
could be corrected to show more exactly the situation as it now exists. 

Respectfully yours, 
FRANK R. WARD, 
Project Manager, Consolidated Edison Thorium Reactor Project. 


(Whereupon, at 12:05 p. m., the committee was recessed, to re- 
convene at 2 p. m., the same day.) 


AFTERNOON SESSION 


Senator Gore (presiding). The Joint Committee will come to order. 

The first witness for this afternoon’s session will be Dr. Chauncey 
Starr, general manager of Atomics International Division, and vice 
president of North American Aviation, Inc. 

The committee is pleased to have you here with us, Dr. Starr. 


STATEMENT OF DR. CHAUNCEY STARR, GENERAL MANAGER OF 
ATOMICS INTERNATIONAL DIVISION, AND VICE PRESIDENT OF 
NORTH AMERICAN AVIATION, INC. 


Dr. Starr. The development of atomic powerplants for peaceful 
purposes has moved during the last decade from conceptual studies 
to the actual construction and operation of experimental plants. The 
widespread interest and activity in this field of development is a meas- 
ure of the statesmanship and long- range planning of both this com- 
mittee and the Atomic Energy Commission. Because of the ponderous 
and costly nature of the experimental development involved, the tech- 
nological growth of the atomic-power field would necessarily have been 
extremely : slow without such support. 

The present reactor programs being undertaken by the Atomic 
Energy Commission and private industry represent a widespread 
approach to the development of atomic powerplants whose operation 
may be both reliable and economically desirable. Although much 
progress has been made along these lines, it is important to recognize 
that as yet, neither of these two practical "goals has been demonstrated 
for an electrical generating plant. It is, therefore, likely that many 
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years, perhaps 5 to 10, of continued development effort and operating 
experience will be required before the tangible criteria of reliability 
and cost competition with conventional fuels may be met. 


FOREIGN MARKET REQUIRES PROGRAM ACCELERATION 


It has become evident during the past years that the intangible 
values associated with atomic power may in certain instances be more 
important than the tangible economic factors. Atomic power has 
become an instrument of international relations. 

It has captured the imagination of peoples throughout the world and 
has become a symbol of progress and of future bounty. In addition, 
there are particular situations where the availability of power under 
adverse international circumstances is of greater importance than the 
economic cost of such power. 

Senator Gore. Are you referring to such a situation as prevails in 
Western Europe ? 

Dr. Srarr. Yes. 

Senator Gore. Doctor, were it not for the fact that atomic power has 
now become, as you say, “an instrument of international relations,” the 
urgency for its development in this country would not be nearly so 
acute. 

Dr. Srarr. I believe that is correct. 

Senator Gore. You agree with that? 

Dr. Starr. Yes. 

Furthermore, the foreign market for nuclear reactors will probably 
appear at an earlier date than the m: arket in the U nited States, because 
of the higher cost of conventional electrical power and the shortage of 
fuels in many foreign countries. 

Such factors have resulted in a stimulation of the foreign market 
for atomic power to an extent which presently strains the existing 
technology of the atomic energy industry. For these reasons, it is 
iner asingly important that the experimental development of atomic 
powerplants be appropriately accelerated. 


ENRICHED NUCLEAR FUEL SUITABLE FOR DOMESTIC AND FOREIGN REACTORS 


The direction of the United States programs should be critically 
examined with regard to the industrial and governmental relationships 
which will exist both within individual countries and between nations. 

In this connection, the absence, so far, of a free-world market in 
enriched uranium, as contrasted to natural uranium has resulted in a 
concentration of interest by many foreign countries in natural-uranium 
reactors. However, the programs which have received the emphasis 
in the United States have been those which appear most promising 
for eventual competition with conventional fueled plants in this coun- 
try, without regard to uranium enrichment. The technical results of 
the several enriched uranium reactor programs continue to support the 
soundness of this course. 

It is also of importance that the economics of small powerplants 
benefit from the use of enriched fuel. Such plants are of particular 

value in isolated locations, as, for example, mining communities, and 
in many similar parts of the world where large central-station power- 
plants cannot yet play a role. 
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It has become evident that the choice of natural uranium versus 
enriched reactors, the choice of reactor type, and the long-term devel- 
opment of an atomic ener gy complex is closely associated with the 
availability of different types of fuels, the av ailability of the support- 
ing fuel reprocessing systems, and the geopolitical relationship of the 
atomic powerplants ‘and these supporting systems. 

In this regard, it should be mentioned that many nations of the world 
are dependent upon imported conventional fuels and that the economic 
factors in the ones of atomic power may similarly warrant 
the importation of enriched fuels at such time as a free and dependable 
market may exist. 

Senator Gore. In connection with that thought, I would like to 
suggest the possibility of a parallel. I heard Secretary Dulles testify- 
ing before the Forei en Relations Committee of the Senate. In response 
to a question from Senator Johnson of Texas as to why it was neces- 
sary and urgent for the Congress to pass a resolution endorsing the 
Eisenhower doctrine in the Middle East, he responded by pointing 
out that. two-thirds of the world’s oil resources, the known resources, 
were to be found in the Middle East. 

He stated that the industrial economy and society of Western 
Europe was dependent upon that source for its oil supply. Without 
that oil it could not remain an industrial society. 

Therefore, if Russia gained control of the oil resources of the Middle 
East, Russia could indirectly, but effectively, gain domination and 
control of Western Europe without firing a shot. 

Now, in view of the paragraph you have just read, would you say 
that oil resources and dependence of one nation upon another for 
sources of its energy with respect to oil would be somewhat parallel 
20 years from now or 10 years from now, with respect to one nation 
being dependent upon another for its source of energy from atomic 
sources ¢ 

Dr. Srarr. I think the parallel is one of degree. If a foreign coun- 
try were to depend upon the United States or any other source for en- 
riched uranium, it is to be expected that such sources are going to be 
few because of the enrichment plants required to produce it. The 
difficulties which might arise by the interference with the importa- 
tion of these fuels do not create an immediate urgency as they do in the 
case of oil or conventional fuels. 

Power reactors are refueled in cycles that number in terms of years 

rather than in terms of days or weeks. It is possible for a country to 
operate its nuclear powerplants for a considerable length of time, per- 
haps as much as a year or so, without continued importation of en- 
riched fuel. 

While there is a problem of degree in the similarity between im- 
porting enriched fuel and the importing of oil, the time element, in- 
stead of being one of weeks, is one of years. In this sense I think it 
would be more acceptable to a foreign nation to depend upon an en- 
riched fuel supply from outside its boundaries. 

Senator Gore. I accept your qualification, but in the final analysis 
would not the dependence of one nation upon another for its source 
of energy, whether from fossil or fissionable fuels, tend to establish 
a friendly and cooperative relationship between those two nations? 
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Dr. Srarr. Well, I think it would certainly establish an area of 
interdependence, which ought to assist in establishing friendly rela- 
tions between nations. 

Senator Gore. Do you not think that it would be in the interests of 
the United States to establish interdependence with nations of Europe, 
Asia, and Africa rather than to while away its time and permit that 
interdependent relationship to be established between those countries 
and the Soviet Union ? 

Dr. Srarr. I agree completely with this thought, Senator, and the 
thesis I was trying to establish here was that in spite of the remoteness 
of these foreign countries, the importation of enriched fuel which 
oe have to be done either from the United States or from Eng- 
and—— 

Senator Gore. Or the Soviet Union. 

Dr. Srarr. Yes, that this importation of enriched fuel is not as limit- 
ing a restriction upon the teebijoni of action of these foreign countries 
as one has been led to believe by general statements. 

Senator Gore. Instead of having a few weeks to arrange for a new 
source of oil supply, they would have perhaps a matter of 1 to 2 years 
in the case of enriched fissionable fuel 

Dr. Starr. Yes, that is correct. 

Senator Gore. But the essential facts vis-a-vis economic and polit- 
ical friendship and relationship are essentially the same. 

Dr. Srarr. Yes, and I think in addition there is this other factor 
that those countries that have had a free choice of reactor development, 
where the choice has been made not on the basis of whether the fuel is 
available, but on the basis of what direction they wish to go for makin 
the most economical power over the long term, chose the enriched fue 
route. 

I think we would be doing a disservice to the rest of the world, if you 
want to put it this way, by not fostering their entry into the use of 
enriched uranium reactors for power generation. 

Senator Gore. To draw anctlies down to earth comparison, do you 
think that enriched uranium is a more efficient fuel as high-octane 
is a more efficient fuel than relatively unrefined crude oil ? 

Dr. Srarr. Yes; I think:this is a proper analogy. If you have a 
choice to make your development based upon equal availability of these 
things, you choose the one which gives you the best long-term picture 
for economical development and economics. 

Europe at the present time does not quite have this free choice. 
I think this is a ver serious matter to the United States in its inter- 
national relations with these countries. I wish to make the point in 
this testimony that if that free choice were there, they weed go the 
enriched route, and that this is a very important thing for us to keep 
in mind. 

Senator Gore. I wish to extend my apologies for ere your 
statement, but you had touched on a point which I think is highly 
important and which I think has been neglected in the discussions 
thus far. I will not interrupt you further. 

Dr. Starr. I am happy to have the interruption. 

Representative Van Pa aaie I do not think we want the record to 
show here that there is no effort being made to peneren agreements. 
I think from a bilateral standpoint or through the other fields, there 


is such effort as far as atomic power is concerned. 
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Dr. Starr. Yes, sir. 

Representative Van Zanpr. Already we have 41 nations and 43 
agreements, and in the power field I think we have 4 or 5. Were it 
not for the fact that the Euratom Treaty is now being considered by 
several countries on the Continent of Europe, we would probably 
have more bilateral agreements with several of those countries. I am 
reluctant to have the record imply that our Government is doing 
nothing about it. 

Dr. Starr. I would agree with you, Mr. Van Zandt, and I do not 
believe I indicated that we were not doing anything about this. I 
was urging as a matter of fact, that this was a very important thing 
to do and that we should not perhaps look upon the enriched reactor 
development that we have in this country as not being suitable for 
foreign use. 

Senator Gore. I did not understand the witness to imply that noth- 
ing had been done. I certainly did not mean to make any such 
implication. I do wish to say that although we are doing something, 
we are doing far less than enough. 

Dr. Starr. If I may go on, in considering the manner in which 
the United States program for the development of atomic powerplants 
for peaceful purposes might be accelerated, it is well to consider what 
is involved in the development of any one basic approach to atomic 
power. 

First, it is necessary that supporting research be conducted in the 
nuclear sciences, materials, and technologies in order to provide a basis 
for designing a particular experimental concept and for designing a 
pilot power unit to test such a concept. 

The actual engineering and construction of such a pilot unit, perhaps 
in the range of 5,000 to 10,000 kilowatts of electrical capacity, involves 
the development and testing of specialized components which are 
required for the operation of the plant. 

Associated with the operation of such a pilot unit should be an 
experimental recycling of the fuel in order to evaluate and develop 
the refueling techniques and the economic factors involved in such 
recycling. 

f the many reactor types which may be tested in the pilot-plant 
stage, a few of the most promising should be selected for the con- 
struction of central-station size prototypes. These prototypes must 
still be considered as experimental plants because of the variety of 
technical and operating problems which must be explored. 

For example, the full-scale performance of reactor components, 
maintenance techniques, fuel reprocessing, waste-disposal techniques, 
the routines of operation and of fuel handling are some of the factors 
which will eventually determine the economic value of such plants and 
which can be developed successfully only on full-scale prototypes. 
The cost of such a program for any one reactor type will probably be 
between $50 million and $100 million. 


EXPECTED EARNINGS INSUFFICIENT FOR REQUIRED DEVELOPMENT PROGRAM 


We estimate that during the next decade the United States atomic 
equipment manufacturers may expect a total of about $1 billion of 
sales. Although the profit to be expected from these sales is uncertain, 
it is again our estimate that if these profits were utilized solely for the 
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purpose of supporting the investment in facilities required for atomic 
equipment manufacture, these profits would be sufficient to support 
only about a half-dozen principal manufacturers. 

Alternatively, if these profits were utilized solely for development 
purposes and were pooled by United States m: mufacturers, only one 
or two approaches to atomic power could be carried through to 
completion. 


GOVERNMENT SUPPORT OF PROGRAM MUST EXPAND 


In view of the variety of approaches to atomic power which should 
be carried through the actual demonstration of prototype plants, it 
becomes a matter of national policy to provide the support for this 
development. Although the power utilities have undertaken partial 
financial support of these programs, it does not appear that the 
economics of the electrical utility industry, which is primarily con- 
cerned with the sale of power, would permit complete and continuous 
support of the required national development effort. It appears, there- 
fore, that the support from the National Government, through the 
Atomic Ener gy Deaniniesiat: must inevitably continue for some years 


as it has in the past, until economically competitive powerplants have 
been demonstrated. 

In spite of the hesitance of industry to accept the concept of direct 
or indirect subsidy of industrial effort by the Government, it is appro- 
priate that such support of atomic equipment development be accepted 
as sound national policy today. 

There are notable examples in the history of our country where 


Government support has opened new technical and geographical hori- 
zons and has permitted the growth of strong industries ¢ and contributed 
to our national welfare. 

This is an infant industry. The capital requirements are such 
that private means cannot possibly hope to supply all of the present 
needs for its development. This is not a new problem in this country 
by any means. The atomic-energy industry today can be compared 
with many other industries which grew and prospered under our 
system of private enterprise through Government aid at the outset. 
An excellent example is our air transportation industry. 

In the early thirties, the Congress determined as a matter of policy 
that air transportation should be developed under the private enter- 
prise system with Government aid. Without that policy, imple- 
mented as it was by congressional action, we would not have today 
the great air transportation system which this country enjoys in 
domestic operations as well as internationally. 

Moreover, the air transportation system has grown beyond the need 
of subsidy. The same type of forward thinking should be applicable 
to the atomic-energy industry today. 

There is no reason why we should depart now from the peoae of 
private enterprise in this field any more than in the field of air trans- 
portation, the shipping industry, the mining industry, or the many 
other industries which obtained their impetus through Government 
encouragement. 

Senator Gore. With apologies to you, Doctor, for again interrupt- 
ing you, which I had not intended to do, I would like to ask a ques- 
tion here. 
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Are you aware of the fact that General Accounting Office only yes- 
terday submitted a statement to this committee whic h casts a serious 
cloud upon the contractual relationships in the contract between the 
Atomic Energy Commission and the so-called Yankee group of 
utilities ? 

Dr. Srarr. No, sir, I am not aware of this. 

Senator Gore. We will not question you on that, then. I would be 
pleased to advise you that this did occur. One matter upon which 
the Comptroller General raised serious question was the failure of 
the private concerns involved to warrant performance under the 
contract commensurate with the government expenditure of funds. 

Now, the idea of a concern, a private concern, giving a firm war- 
ranty of contractual performance under the present state of develop- 
ment of the art is quite difficult. 

Dr. Starr. Yes. 

Senator Gore. This report and your statement here present a chal- 
lenge to this committee and to the Congress and to industry and to 
the Government. We must find ways of rec ognizing, validly recog- 
nizing, the mutuality of interest, the Government interest, the public 
interest and the private interest in this field. 

It is a very difficult field in which to make firm contracts now. 
Would you think that that would be an added reason why the Govern- 
ment should foster research and development even to the extent of con- 
structing demonstration reactors of various sizes? 

Dr. Starr. I believe this is a very definite reason why the field at 
the present time requires continued Government support. I am 
suggesting that in addition to the support on research and develop- 
ment, there may be other forms of support which must be supplied. 

I am also suggesting that because of the duration of time required 
for a sound development of this field, this cannot be taken care of 
by any temporary expedient. This must be taken care of eventually 
by well thought out subsidy programs. 

What those programs would be in detail, I do not know, and I think 
there are more experienced people in the Government than myself to 
work out the ane of such a program. 

Representative Corr. Mr. Chairman, I think that it should be 
brought out that this report of the Comptroller General did not say 
that these constituent companies have refused to commit themselves 
to carry out the program. 

The ( ‘omptroller General was critical of the Atomic Energy Com- 
mission in not spec ifically requiring that that be done, among other 
things. The (¢ ‘omptroller General report to the Congress also said 
that the Atomic Energy Commission had asked the Comptroller Gen- 
eral for his suggestions and that they intended to carry them out in 
ve bess 

», it would be a mistake, I think, for the understanding to be con- 
eeuel abroad that these constituent companies had refused to commit 
themse Ives to carry out the program, which I think, is not the fact. 

Senator Gorr. Well, to be even more explicit, I understood the 

Comptroller General’s report to criticize the contract for its lack of 
such contractual warranties. It did not say that the constituent com- 
panies had refused to do so. It did not say that the Commission had 
refused to require it. 
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It just said it had not been done and it was not a part of the contract. 
I believe that was the content of the report. 

Dr. Srarr. If I may go on, Mr. Chairman, in the international 
sphere, American industry is already beginning to find competition 
in the atomic field from the more Lastly industrialized countries. 
Our asset. of technical experience has given us a lead which will un- 
doubtedly diminish as the skills of other countries develop. 

For the United States manufacturers to play a principal role in 
supplying these markets, it is essential that we have a positive program 
for furthering the interest of domestic manufacturers on an interna- 
tional scale. The foreign patent situation in atomic energy is an 
important factor in these considerations. A review of this special 
problem is submitted as an exhibit. It is attached to this statement. 

This study shows that the American position is extremely weak. 
For example, a recent patent search in 11 Western European countries, 
including France, Germany, and Italy, and Japan, has failed to un- 
cover a single issued nuclear energy patent to the American Govern- 
ment, 

As it now stands, neither the American Governmc it nor American 
industry has a foreign patent position in the nuclear energy field of 
any consequence. This is a subject which requires detailed study 
and definitive action. 

As a result of the considerations discussed, two specific recommen- 
dations are made. First, an accelerated long-range plan should be 
formulated for supporting the development of atomic powerplants 
until they are economically comparable with conventional plants. 

Second, a positive program for supporting the development of the 
United States atomic-equipment industry in the export field be insti- 
tuted. In this regard, it may be appropriate that the Atomic Energy 
Act of 1954 be amended to include as a purpose of the act the support 
and encouragement of the atomic-equipment industry in the export 
field. 

As a clarification of my reference to a long-range plan for atomic- 
power support, I would like to suggest to this committee that the 
various proposals that have been put forward by the AEC and mem- 
bers of this committee are means of stimulating immediate accelera- 
tion of the activity in this field. 

However, the effect of these proposals should be considered as short 
range in nature rather than the long-range subsidy which the atomic- 
power development requires. 

This concludes my statement except for the short exhibit concerning 
the patent situation which I would be pleased to read if time permits 
and the chairman desires. 

The Cuarrman. Thank you very much. 

Representative Corre. I assume that the doctor’s statement regarding 
the patent situation will be included in the record as a part of his 
statement, but I would like to have him, if I may, Mr. Chairman, 
verbally now and extemporaneously in a few words, tell us about this 
foreign-patent situation. 

The CHarran. I think if you do not mind, it would be better for 
you to read that statement. 

Dr. Starr. This presentation is concerned with the world competi- 
tive position of American manufacturers of nuclear reactors, and more 
particularly with the foreign-patent situation as regards nuclear- 
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energy developments. (See also letter amplifying Dr. Starr’s state- 
ment on p. 302.) 

The costs of power generation from conventional sources is con- 
siderably higher abroad than in the United States. Consequently, it is 
expected that nuclear power will be economically competitive at a 
much earlier date in foreign countries than in the United States. 

American firms are already actively engaged in foreign reactor con- 
tracts, and it is clear that they may look increasingly to foreign mar- 
kets for a large share of future business. We have such contracts in 
our firm. 

Factors affecting entry to, and ability to compete in, foreign mar- 
kets are studied with concern. The foreign-patent situation in atomic 
energy is considered an important one of these factors. 

American firms engaged in enterprises in the foreign market must 
recognize the limitations imposed by foreign patents. American firms 
active in other fields generally take out foreign patents on their prod- 
ucts. The foreign patents are secured to serve several purposes. The 
first is to prevent either outright exclusion from the foreign market 
arising from independent patenting of the same invention or the pay- 
ment of high royalties thereon. 

Another reason for taking out foreign patents is to protect the 
manufacturer against unfair competition by unauthorized use of his 
developments. Patents also represent valuable property, useful for 
industrial negotiation. 

Foreign governments look to their patents as a source of revenue. 
A number of European governments have been aggressive in their 
foreign atomic-energy-patent policies. The French Government, for 
example, has taken very basic reactor patents in virtually every coun- 
try in Western Europe, has filed patent applications in the United 
States, and is active in their exploitation. 

We noted an instance of this in connection with our sale of a re- 
search reactor to Denmark, where the French sought to have their 
basic Danish reactor patents exempted from compulsory licensing, 
presumably so as to charge a higher royalty rate. 

The French Government has also applied for an award before our 
Patent Compensation Board based on its American patent applica- 
tions. The British Government, whose Atomic Energy Authority is 
actively promoting British nuclear interests in competition with pri- 
rate American firms throughout the world, also follows a vigorous 
patent policy. 

For example, the British Government recently offered to grant li- 
censes on a large number of its patents at a royalty rate of approxi- 
mately 5 percent. Private organizations, notably the N. V. Philips 
Co., of the Netherlands, the European assignee of the fundamental 
Fermi patent on neutron moderation, are likewise actively exploiting 
their atomic-energy patents. 

American suppliers will have to econsider the possible cost of licen- 
ses under extant reactor patents as a feature of their foreign activities. 
The pursuit of such a policy by these governments and private groups 
is certainly legitimate, as contemplated by the patent system, and 
cannot be objected to. However, it does raise the need for foreign 
patents in American hands. 

Under present practices, American industry has not been able to 
obtain a satisfactory foreign patent position in nuclear energy. The 
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Commission is itself not active in the foreign market in a proprietary 
sense, and its patent program is, therefore, primarily concerned with 
the patent situation in the United States. 

Not having the stimulus of an economic interest in foreign reactor 

sales, the Commission has never followed an active policy of taking out 
patents abroad on inventions owned by the Government. While 
patent searches are inherently not foolproof, a recent patent search 
conducted for us by a le: ading American firm specializing in foreign 
patent causes in 11 continental European countries (including France, 
Germany, and Italy), and in Japan, has failed to uncover a single 
issued nuclear-energy patent to the American Government. This con- 
trasts rather strikingly with the United States, where well over 1,000 
patents have issued to AEC, and it is understood that a like number 
are waiting to publish upon declassification. 

It is appreciated that security regulations prevented the filing of 
classified patent applications by AEC outside of the United Kingdom 
and Canada, where the Commission has filed to some extent. Never- 
theless, the Commission did not file such applications after declassifi- 
cation, but before publication. 

As it now stands, neither the American Government nor American 
industry has a foreign patent position in the nuclear-energy field of 
any consequence. This is in spite of the major contributions made by 
the United States to this field, the large expenditures of public funds 
and the initiative and devotion of priv vate industry. 

It is considered that, while the Commission has protected itself in 
the patent provisions of research reactor bilateral agreements, Ameri- 
can industrial interests have not likewise been protected. It is noted 
that, while information is undoubtedly fairly interchanged, our tech- 
nological art is more advanced and American firms working on ad- 
vanced reactor cycles will find small interest in the simpler systems 
favored by the Europeans. 

The typical agreement, with the United Kingdom, provides that each 
country will exchange title to inventions resulting from the inter- 
change of information in the country of the other, subject to a license 
to each government for governmental purposes. The agreement fur- 
ther provides that each country will retain title to their own inventions 
in their countries and will grant licenses to citizens of the other country 
on a nondiscriminatory basis. 

However, there is no positive requirement for the grant of licenses to 
their respective citizens or prohibition against roy alty charges. Since 
patent licenses are not required to suppliers of the British Government, 
and the British Electrical Authority is an arm of the Government, we 
van foresee that substantially no licenses need be granted, or if granted, 
only at a fee. 

Furthermore, information transferred under the bilateral agree- 
ments may result in the independent patenting outside the United 
States of an invention made under a Commission contract by an 
American firm, for European laws permit patents to issue to the first 
applicant rather than to the original inventor. Thus, as a consequence 
of the American contractor to the AEC not being able to acquire ex- 
clusive United Kingdom rights, the firm might find itself, by way of 
example, paying royalties on its own inventions in Britain, even if 
such licenses were to be granted. 
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While there is yet no evidence that this has happened, it is a logical 
expectation in view of traditionally aggressive Kuropean patent prac- 
tices. A very similar factual situation exists regarding the recent 
exchange of patent application holdings by the British and American 
Governments in the country of the other. 

It is submitted that the net effect of these agreements is to buttress 
the position of foreign governments in competition with American 
companies. 

The terms of AEC contracts deny the contractor any proprietary 
foreign patent rights, even in joint programs where the contractor has 
furnished substantial capital. The Commission has indicated a will- 
ingness to let contractors file abroad nonexclusively on their inventions 
which are assigned to the Commission. 

However, the filing and maintaining of foreign patents is very 
costly. Without the possibility of compensation, especially in the form 
of a proprietary interest in the patent, foreign filing by contractors on 
Commissioned-owned inventions cannot be expected to any extent. 
Furthermore, the contractor would need a controlling interest in any 
patent obtained at his expense to insure that it is not disposed of to 
his detriment. 

As another reason against nonexclusive filing abroad by AEC con- 
tractors, publication is an immediate bar to patenting in most Euro- 
pean countries; therefore, publication would yield about as much pro- 
tection as a nonexclusive license. 

Section 152 of the Atomic Energy Act of 1954 holds that all atomic- 
energy patents presumably belong to the Government, unless over- 
come by a verified showing to the contrary. ‘To get the benefit of the 
international convention, a foreign- -patent application must be filed 
within 1 year of the American applic ation. But before this filing is 
undertaken, the applicant naturally wants to determine what interest 
he will have in the patent. 

The Commission has indicated, however, that a final determination 
of patent rights cannot be made under section 152 until such time as 
the American patent is about to issue, which is usually several years 
after the time for the foreign filing under the international convention. 

Thus, the applicant is faced with a dilemma. If he does not file 
within the year under the international convention, valuable foreign 
rights may be lost, and if he does file without any assurance as to his 
interests, he may have expended large sums of money only to lose the 
patents to AEC. 

In summary, it is submitted that the competitive position of Ameri- 

“an industry in foregn atomic-energy activities is being adversely 
affected by the patent practices resulting from the Atomic Energy 
Act, to the benefit of foreign competition. 

It is considered urgent that a strong foreign patent position in 
atomic energy be established quickly. This will be best accomplished 
if the task is left to those with the strongest economic incentives to 
insure the best patents are filed and then maintained when subject to 
taxation. 

It is believed that the Government could not as effectively undertake 
this active program in behalf of American industry because of the 
absence of an economic incentive and because its purposes might be 
misunderstood abroad. Therefore, it is recommended that the patent 
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clauses of all Commission contracts be amended to grant to the con- 
tractor the right to file abroad on inventions developed under the con- 
tract and to own the resulting patents. 

The interests of the Government would be preserved through the 
grant to it of a royalty-free license in any resulting patent, and licenses 
could be negotiated with other American firms. 

The adoption of this recommendation would insure that an active 
patent policy is followed in all important industrial countries and 
that the American share of the foreign nuclear-energy market would 
be commensurate with our contributions to the development of peaceful 
atomic energy. 

Now, I might submit for the record a quotation from what I would 
consider a higher authority than myself in patent law. That is Casper 
W. Ooms, former Commissioner of Patents and the present Chair- 
man of the Patent Compensation Board of the AEC, with whom I 
think the committee is familiar. 

I will quote a paragraph from a speech which he gave a year and 
a half ago: 

My review of the history of the patent problems of atomic energy leads me to 
the conclusion that as far as the subject of patents in this field is concerned, 
we have troubled ourselves about nonexistent problems and overlooked what may 
be the most serious problem in the field, namely the foreign patents. ‘To recog- 
nize this may be a large part of the solution of the problem. 

The Carman. Thank you very much for this very interesting 
statement and your bringing some of these problems to our attention. 
Some of these patent problems are complicated and we all recognize 
that. 


We do not expect to operate entirely perfect and I think the com- 
mittee expects to go into that thoroughly at a future time. 

Representative Horrrretp. I want to see if I understand your rec- 
ommendation on page 5, Dr. Starr. You say, 


Therefore it is recommended that the patent clauses of all Commission contracts 
be amended to grant to the contractor the right to file abroad on inventions 
developed under the contract and to own the resulting patents 

Now, I would like to know just how this would apply. Would this 
apply on research and development contracts where the Government 
would put up let us say $25 or 30 million for research and development 
on the projects such as the Shippingport contract and that in putting 
up that money to develop anything in that field, any of the industrial 
contractors that might be working on the job under the contract could 
file patents on the results of the expenditure of Government funds? 

Dr. Srarr. In essence, Congressman Holifield, it means what you 
have indicated. We normally, and by “we” I mean agency contractors, 
normally have a responsibility to disclose and file on behalf of the 
Government or behalf of the AEC, any patents which evolve out of 
the research and development for which the Government is paying 
wholly or in part. 

This protects the United States Government domestically and 
makes the patents available to all American industry. 

Now, what I am recommending is that on the very same thing in 
which we protect the United States Government in the United States 
patent-wise, the company doing the work be permitted to file abroad 
and receive title for the patent abroad and not in the United States 
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and give the Government a royalty-free license to use the rights 
abroad for anything it wishes and as I also indicated, there would be 
negotiations under any arrangement which the act will indicate, per- 
mitting other American industry to share these rights abroad. 

Representative Hottrtetp. It would not become the exclusive own- 

ership of the company involved in foreign fields, but it would become, 
you might say, an ownership in trust which would be available to the 
rest of American industry on a free basis to protect them against a 
great number of foreign competitors. 
' Dr. Srarr. It would be essentially an ownership by American in- 
dustry rather than by the American Government of the foreign rights. 
As I indicated, the history of this activity indicates that there is 
nothing actually in the Act and no motivaiton for the Atomic Energy 
Commission to have a special interest in this particular field. 

There is a motivation for the atomic equipment industry in the 
United States. 

The CuarrmMan. Was that not brought about by the conditions in 
the bilateral agreements ? 

Dr. Starr. Not completely. The bilateral agreements did trade 
patents rights, and as I indicated in my statement, while the United 
States Government received rights to British patents for example, 
from the point of view of American industry we were trading a big 
stockpile for a little stockpile. 

The other aspect which has interfered has been the aspect of publi- 
cation. There has been a policy and perhaps in many ways a very 
good policy for the immediate publication of all declassified infor- 
mation. 

As soon as such information is published, then in most countries 
throughout the world, other than the United States, in effect it is im- 
possible to patent at that point. What would ge required here would 
be an intermediate time element by which American industry could 
establish foreign patent rights. 

Now, the actual working method by which my suggestion might 
follow would be simply this: When American industry develops a 
new idea which justifies patenting, that patent application is made 
to the patent office within a matter of days or weeks and it does not 
necessarily follow a parallel with the publication of reports. It is 
conducted on a much quicker basis time-wise. Now, if at the same 
time the contractor of the AEC had the authority to file in their own 
name outside of the United States, then the patent application would 
be made prior to the publication of unclassified information disclosed 
in the work. 

I think the mechanism by which this would work would be protec- 
tive to American industry if American industry had this right to do 
as [ have suggested. 

Representative Hormrecp. You would not think that there would 
be any trouble between American industrial firms in allowing each 
other to use these patent rights in competition. There would be two 
phases of competition. One phase would be that the American com- 
panies might be competing for the same contract, and one company 
would hold certain patent rights. 

Then, the second phase, of course, would be the competition with: 
the foreign companies. Would you anticipate any trouble or any re- 
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luctance on the part of an American industrial firm who had had 
occasion to file on some important patent, allowing another competi- 
tive American firm to use that in competition either locally or in for- 
eign trade? 

Dr. Starr. Congressman Holifield, I think it is quite clear that if 
any one American firm could maintain complete proprietary rights, 
it would be more desirable for that firm. But, it is also because of 
the atmosphere and the conditions under which these developments 
are created, I think American firms would find it an equitable solu- 
tion to share these foreign rights. At the moment, my concern is that 
it is not a question of one eoudieun firm against another, but it is 
a question of American industry against European industry where 
we do not have this protection at all. 

Speaking for our company, and I certainly cannot speak for the 
others, we would not be reluctant to permit other American firms to 
share these patent rights. 

Representative Hortrreip. It would seem like some type of Ameri- 
can holding company for these patents could be charged as a deposi- 
tory for these patents. That might be worked out. 

We do have the Export-Import Bank which is, in a manner of speak- 
ing, a kind of holding company for different financial interests which 
wish to participate in a foreign venture. I was thinking of something 
where the responsibility and the advantage might be deposited in an 
objective third party rather than in the first party of interest. 

Dr. Srarr. I think this, Congressman Holifield; while this certainly 
could be done, I doubt whether it would be necessary. American in- 
dustry has, in many traditional areas, made exchange of patent rights 
for the good of an industry asa whole. I would expect the same thing 
would occur here. 

The way this works, is quite practicable. Any contractor of the 
Commission is going to have a bulk of such patents if such a procedure 
were to go through. It would be equally advantageous say, for my 
company to have available the rights to some other company as it would 
be for them to have rights tomine. There is a very practicable level- 
ing device which tends to distribute these rights among the people who 
have them. 

I doubt if any form is necessary to do that, although a form such 
as you have suggested would certainly be workable. 

Representative Hortrrexp. I think there is certainly a field there of 
protection which American industry should have as a group against 
foreign industry. I think we would have to watch carefully and see 
that advantages were not given to certain industries who by virtue of 
contracts with the AEC have had prior access to techniques and patent- 
able hardware, or ideas for patentable hardware which would put them 
in a position of advantage over other American companies in the for- 
eign field. 

If it could be worked out, I would think that such a procedure would 
be well worthy of our consideration. 

Representative Cotz. Mr. Chairman, I would like to compliment Mr. 
Starr for having brought to the attention of the committee the situa- 
tion. Whether it isthe result of a defect in the law or not I am just not 
clear. It is my impression from your presentation that the operation 
of the act is not the cause of the situation, but rather the operation of 


the patent laws and patent procedures and the time lag as well as the 
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absence of an aggressive and compelling action on the part of the Com-' 
mission either to permit the patentor or of the Commission itself to 
protect the American interests by filing abroad. 

I assume that this must have been discussed rather extensively 
in the Commission. Has it not? 

Dr. Srarr. I can’t speak for the Commission, Mr. Cole. 

Representative Cote. I realize that. W hat have you found the 
Commission’s attitude to be? 

Dr. Srarr. I think the Commission does not have in the act a clear- 
cut responsibility for protecting American industry abroad. 

Representative Coin. There is nothing in the law to stop it. 

Dr. Srarr. True, but also there is no responsibility stated in the law. 
I suggested in my testimony that the act be amended to indicate that 
one of the purposes of the act would be to protect American industry 
abroad. 

With that in mind, the Commission’s patent policies have been pri- 
marily concerned with the protection of the United States Govern- 
ment and its freedom to operate, and it has done a very good job along 
these lines. 

The other aspect of this, which I indicated, was the inhibiting effect 
which the present act places upon taking out patents abroad because 
of the lack of a clear statement early in the game as to what the 
proprietary rights of anyone is in a patent in this field, and this 
delaying action interferes because of the complexity of foreign patent 
laws. 

Representative Corn. May I ask a favor of you, since you are so 
well acquainted with this problem and since you have at. your disposal 
such competent legal counsel, that you submit to me or to the com- 
mittee a proposed change in the law which would correct what I feel 
to be a situation which is in need of correction. 

Dr. Starr. We would be very happy to do so. 

Representative Price. Dr. Starr, do you believe that the reactor 
equipment manufacturers will encounter any substantial increase in 
the cost of their experimental prototype plants over their original cost 
estimates ? 

Dr. Starr. I suspect that this is true. It has been true for us. 

Representative Price. W hat is the reason for this? 

Dr. Srarr. There have been two factors which have given rise to 
these cost increases. One has been the opening up of tec chnical areas 
that have not in the original planning of these reactors been antici- 
pated, difficulties which “had not been antic ipated but which as the 
work progressed and the development work continued became major 
questions of a technological nature. 

The other area has had to do with the quality of construction which 
reactors require. It has been extremely difficult for us and I believe 
for other reactor manufacturers also in general to get the quality of 
fabrication into the various components that go into the pieces of the 
reactor. This has required so much more in the way of labor, exam- 
ination, and rework that it has contributed both to cost and to time 
scheduling. 

Represent: ative Price. Have you any way of estimating about what 
the average increase has been ? 

Dr. Srarr. I could guess, based on our experience. Again, it is 
very difficult to generalize in this field. It varies from reactor to 
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reactor. I would say just construction costs alone are apt to be 20 to 
40 percent higher as a result of the special quality required in reactor 
construction. 

Representative Price. What effect has it had on scheduling of re- 
actor projects ? 

Dr. Srarr. If the vendors or the workmen in the field have had 
experience and have been through this perhaps once or twice, then 
the schedules might originally have been more realistic and main- 
tained, but when the workers are new, the vendors are new, difficulties 
arise from what we call rework, where the equipment comes to the 
field or is assembled in the field and will not pass the inspection which 
is maintained by most manufacturers of this type of equipment, 

This means that it goes back to the manufacturer and has to be 
completely redone. This may mean delays of anywhere from 4 to 6 
months just on major components. 

Representative Price. What arrangements have been made for the 
disposition of the power from your sodium reactor experiment ? 

Dr. Srarr. The sodium reactor experiment has attached to it a 
powerplant which has been built by the Southern California Edison 
Co., and that power would go on to their lines. The powerplant and 
the distribution of that power was the result of a contract operation 
with the Atomic Energy Commission some time ago. They went out 
for proposals from the utilities in that area, and of these proposals 
Southern California Edison was selected by the Board. Southern 
California Edison has put up with its own funds the complete power 
generation equipment. 

Representative Pricer. What capacity is involved ? 

Dr. Srarr. It is rated at about 6,000 kilowatts of electricity. 

Representative Pricr. Is that firm power? 

Dr. Srarr. Oh, no; this is not firm power. The primary objective 
of the sodium reactor experiment is just what the title indicates. It 
is a program for doing experiments. Southern California Edison 
takes the steam whenever the steam is available. 

eens Ho.trretp. You actually are delivering power from 
it 

Dr. Starr. That is correct. 

Representative Hoxtrretp. What is the proportion of investment 
between North American Aviation and the AEC in the reactor? 

Dr. Starr. It is a little over 20 percent of the total present cost. 

Representative Hotirm tp. North American’s contribution is about 
20 percent ? 

Dr. Srarr. A little over. 

Representative Hortrretp. And 80 percent from the AEC? 

Dr. Srarr. Yes. 

Representative Hotirrerp. Who has title to the reactor? 

Dr. Srarr. The AEC. 

Representative Price. Dr. Starr, what are your views on atomic 
reactors for ship propulsion ? 

Dr. Srarr. In addition to the sodium reactor experiment, we have 
the development of what is called the organically moderated reactor 
experiment which is undergoing construction at Arco, Idaho. This 
particular type of plant has certain characteristics which make it 
technically very desirable for ship propulsion. We have had a pro- 
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gram for studying this application for the Maritime Administration- 
AEC combination which has been established. The results look ex- 
tremely promising, sufficiently so that it is our opinion that in terms of 
competition on a true commercial basis the merchant marine applica- 
tion is apt to arrive much sooner than central-station power genera- 
tion. 

Representative Price. Have you any ideas on a particular type of 
ship in which it might best be tested ? 

Dr. Starr. Nuclear reactors have this one characteristic: The big- 
ger anything is built, the more economic it becomes. It turns out that 
the tankers and especially the very large tankers which recently have 
been proposed are ideal for nuclear powerplants. This is a matter of 
economics that go into maritime use. A ship which is at sea a ve 
long time would ordinarily have to carry a larger reserve of fuel oil, 
whereas the size of the nuclear reactor is to a great extent independent 
of the amount of time a ship is at sea. So for the very large ships 
which cannot go through the Suez Canal, for example, and where the 
transit time at sea is very great, the nuclear powerplant begins to look 
economically very desirable. 

Representative Price. If you were given the job of doing it, how far 
away do you think it would be before you could produce a tanker with 
atomic propulsion ¢ 

Dr. Starr. This would again be a guess. It would depend upon the 
amount of funds, the speed with which one was asked to do the pro- 
gram, whether it was taken at easy stages or under pressure. But I 
would guess 3 years is a reasonable time to get technological develop- 
ment. 

Representative Price. Three years? 

Dr. Starr. Three years. 

tepresentative Price. What would you say would be the main ad- 
vantage of atomic tankers as against the conventional tanker ? 

Dr. Starr. J think for one thing there is this matter of fuel economy. 
Again, it is very difficult to generalize. There are many things that 
go into the economics of the operation of ships, and different tanker 
lines have different ways of operating ships. They utilize their crews 
differently. They utilize different shipping lanes. As a result, it is 
hard to tell. The studies we have made and the discussions we have 
had with several of the tanker groups indicate that the very large 
tankers under the right development circumstances actually result in 
lower cost per ton-mile with nuclear powerplant than with conven- 
tional fuel. 

Representative Price. What are the advantages of organically 
cooled or moderated reactors? 

Dr. Srarr. The organic is chemically nonreactive with the com- 
ponents of the reactor, and this lowers to a very enormous amount 
the corrosion problem associated with most reactor designs. Further, 
the organic can be kept liquid at temperatures at which water would 
normally have very high pressures. So instead of having a high 
pressure water system, for example, as one might have, with either 
a boiling or pressurized water reactor and the corrosion problems that 
go with these two applications, one now can operate the organic power 
plants at a much lower pressure and without the corrosion problem. 
It has a disadvantage. The disadvantage is the fact that the organic 
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liquid decomposes under radiation, and part of our work for the 
Atomic Energy Commission for some years has been the development 
of organic liquids in which the decomposition rate is kept very small. 
The organic moderated experiment at Idaho has as its purpose the 
first full-scale test of this. However, our pilot tests which we have 
done with liquid are very promising and indicate that these are satis- 
factory liquids to use. The net result will be a small, compact power- 
plant without the problem of corrosion and difficulties that might be 
involved both hazardwise and maintenancewise with the high-pres- 
sure water system. 

Representative Price. Do you feel that you are moving along pretty 
well in this study ? 

Dr. Starr. That particular development has gone very nicely and 

we are very much encouraged about the possibilities. I might point 
out that the British recently announced that they have formed a 
group under the auspices of the British Atomic Energy Authority to 
look into maritime applications, and the only reactor type specifically 
mentioned in their announcement was the organic moderated reactor 
type. 
Representative Price. Doctor, in your statement on page 1 of the 
patent section, while you refer primarily to the patent difficulties at 
this time, you state that American firms are already actively engaged 
in foreign reactor contracts, and they may look increasingly to foreign 
markets for a large share of increased business. What has been done 
by our American firms engaged in the reactor business abroad? Have 
we sold or built any reactors over there ? 

Dr. Starr. We have sold many research reactors, and these I think 
have been enumerated at various times before this committee. On 

ower reactors two sales have been publicly announced by Westing- 
isa one to Belgium and one to Italy. 

Representative Price. What has happened after those announce- 
ments ? 

Dr. Srarr. I believe the one for Belgium is proceeding. The one 
for Italy is pending a resolution between the buyer in Italy, which 
is a private utility, and the Italian Government. We do not I be- 
lieve have a power bilateral between ourselves and Italy as yet, so 
there is an unresolved problem of United States-Italian Government 
pelatiqnahips and Italian private electrical utilities relationships in 

taly. 

Representative Price. Has any foreign government solicited your 
company ¢ 

Dr. Starr. Yes, our company has been solicited by several foreign 
governments. We have proposals out to several foreign purchasers 
for power reactor components. 

Representative Pricr. When I say foreign government I mean also 
industry abroad. 

Dr. Srarr. I also meant industry, foreign buyers. I might point 
out that we have been asked by American foreign power to a supply 
for some Latin American country which as yet has not been ee a 
10,000-kilowatt powerplant using this organic moderated reactor 
concept. 

Representative Price. If you were successful in negotiating a con- 
tract with some foreign buyer, would there be any particular obstacle 
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in your way of delivering a reactor to him within a certain time or a 
given time? 

Dr. Srarr. Once we have committed ourselves to the schedule—we 
try to make these schedules as realistic as we can and I would assume 
that if we had established such a schedule we could deliver. We are 
delivering research reactors on schedule. 

Representative Price. Just for a moment let us consider power re- 
actors, from which to generate electric energy. When the Japanese 
were searching for what they might consider at this time the best buy 
in reactors did they approach your company ¢ 

Dr. Srarr. Yes. 

Representative Price. What experience did you have with them? 

Dr. Starr. We have made proposals to them. The proposals are 
still under discussion. They are very energetic people from the point 
of view of soliciting information. We have continuing and volumi- 
nous correspondence explaining and reexplaining many points of the 
proposal. 

tepresentative Price. Did you find any obstacles in your way in 
dealing with them to produce on the contract in case you were able 
to make one! 

Dr. Starr. There are certain obstacles that I think do exist in this 
business. One is the patent field. When we sell to a government we 
normally ask the government to assume all patent indemnity as far 
as any infringements are concerned in their own country. When we 
sell to a private buyer this problem is unresolved as to how this is 
handled. The other has to do with the problem of third-part liabil- 
ity which this committee has heard much of, 1am sure. This problem 
also exists overseas for American manufacturers. How this problem 
will be handled I do not know. The buyers of these plants or the pro- 
posed buyers of their powerplants overseas are themselves trying to 
straighten out this type of problem with their own governments, but 
this is still an uncertain area and a very important one from the point 
of view of power reactor sales overseas. 

Representative Price. Have they drawn a comparison between what 
yon were able to offer them and what the British were able to offer 
them ¢ 

Dr. Starr. Yes, they have. Just to give you a general statement, 
they have repeatedly indicated that technologically they feel that what 
American industry has to offer is of more interest technically from the 
point of view of eventual performance than what the British have to 
offer, but they seem very much concerned with this problem that I 
alluded to earlier, the availability of enriched fuel, the reliability of 
its availability. 

Representative Price. That is all I have, Mr. Chairman. 

Representative Hontrrerp. I would like to clear up one point, Dr. 
Starr. I think I am aware of the way you solved the purpose-clause 
ee in the release of your power for the Southern California 

‘dison Co. That is a matter of continuing concern to the committee, 
and I think it might be well for you to explain for the record just 
how that was handled. 

Dr. Starr. The proposals were requested by the Atomic Energy 
Commission from the utilities in all of southern California, both 
public and private. There were considerable discussions among the 
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utilities themselves. The biggest private utility, the Department of 
Water and Power of the City of Los Angeles, arrived at an under- 
standing with Southern California Edison by which all the informa- 
tion which would be developed by Southern California Edison on this 

lant would be made available to both the Department of Water and 

ower and the other utilities in the southern California area. The 
way the agreement now stands between the AEC and Southern Cali- 
fornia Edison, all the utilities in that area have equal access to both 
the property and the information to which the Southern California 
Edison has access. 

Representative Horirretp. I think that is a reasonable and very 
fair way to solve this problem which does become vexing in some 
areas. I knew, of course, of that solution. In some areas it might 
not be possible to solve it that way, but it does show that what we are 
seeking here at this time is actually knowledge of the development of 
a new industry and not the end result of the kilowatts which, par- 
ticularly on an intermittent basis, is not a very valuable property. 
I compliment your group on solving that problem. 

Your reactor uses a sodium solution ¢ 

Dr. Starr. Yes. 

Representative Horirrmeitp. Are you ie the same trouble with 
corrosion that seems to be accompanying all of those reactors with 
that type of coolant ? 

Dr. Starr. Congressman, you are probably alluding to the Sea Wolf 
difficulty. 

Representative Horrrretp. Yes. 

Dr. Srarr. The corrosion which occurred in the Sea Wolf was on 
the water side rather than on the sodium side of the boiler. For very 
many technical reasons the design of that particular boiler is not 
the same as the ones which we are utilizing for the sodium reactor 
experiment or that we would utilize in any full-scale plant. We do 
not expect to have those difficulties in our plants. 

Representative Hoxtrretp. In other words, you do not think that 
it is inherently an inevitable result that, if you use sodium, you will 
have trouble with your valves and conduit pipes, and so on ¢ 

Dr. Starr. No. Sodium is a new material. We have to learn how 
to handle it. The problems which have occurred with the Sea Wolf, 
while of very great interest, do not pertain to the design and the 
problems which we would expect to get on land-based plants. I don’t 
want to leave the impression that we are not having trouble. Actually 
these troubles have been pretty well handled by more or less tradi- 
tional engineering approaches. I would say that it is important that 
the handling of sodium be solved as a technical problem for the field 
as a sikole, heeneiex not only our reactor but, as you know, the fast 
breeder program depends upon the use of liquid sodium. 

Representative Van ZAnpr. In your statement under specific rec- 
ommendations I am especially interested in recommendation No. 2, 
where you say: 

A positive program for supporting the development of the United States atomic 
equipment industry in the export field be instituted. In this regard, it may be 
appropriate that the Atomic Energy Act of 1954 be amended to include as pur- 


pose of the act support and encouragement of the atomic equipment industry 
in the export field. 
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Let me ask what you mean by support and encouragement? Can 
you be more specific 

Dr. Starr. Yes. I can answer this question best by indicating that 
it is our very distinct impression that some of our strongest competi- 
tion in the sale of reactors comes from England. When we compete 
by discussing with these customers the possibility of getting Ameri- 
can reactors we find that American industry is talking on one side but 
either directly or indirectly the British Government is on the other 
side. It is very hard to distinguish abroad between the sales efforts 
of the British Government, that is, the United Kingdom, and the sales 
efforts of their companies. 

Representative Van Zanpr. In other words, your foreign competi- 
tor is government subsidized. 

Dr. Starr. I don’t know whether this is the right termtouse. He is 
certainly working very closely with his Government on the sale of 
reactors. 

Representative Van ZANpT. Would you recommend that the Gov- 
ernment subsidize the atomic equipment industry in this country to 
meet foreign competition ? 

Dr. Srarr. I think in this field of general subsidy which I reeom- 
mended for the atomic equipment industry this is one of the areas that 
should be covered; yes. 

Representative Van Zanpt. For the purpose of establishing some 
idea of the development of the atomic-equipment industry, when was 
the atomic international division of North American Aviation first 
established ¢ 

Dr. Starr. We started work in 1946 as a portion of the general work 
being done for the Air Forces. 

Representative Van ZaAnpr. What was your capital investment at 
that time? 

Dr. Starr. In this particular field very small, probably just in the 
nature of housing facilities and the like. 

Representative Van ZanpT. Are you at liberty to tell us what it is 
today ¢ 

Dr. Srarr. Yes. We have roughly $5 million worth of capital tied 
up in this field. 

Representative Van ZANDT. And you are expanding? 

Dr. Starr. Yes. 

Representative Van Zanprt. You are one of the big atomic-equip- 
ment suppliers of the country today, together with General Electric, 
Westinghouse, and others. 

Dr. Starr. Right, 

Representative Van Zanpt. Do you think a Government subsidy 
would help considerably ¢ 

Dr. Starr. Yes. Again this field of subsidy is very complicated. 
I think it has to be looked at in great detail. The subsidy does not 
have to be directly to the manufacturers, other than the subsidy which 
we are actually getting now in the form of research and development 
support, which not only is necessary but which we suggest be con- 
tinued and enlarged. The financial subsidy, I think, must go some- 
how to the customers, to the people who use the equipment. It could 
go to the manufacturer, but it probably would be equally effective and 
maybe more so if it went to the customers. 
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Representative Van Zanovr. Is it safe to assume that the majority 
of the activities in the equipment industry is primarily in the field of 
research reactors ? 

Dr. Starr. No. I think that the research-reactor business is uti- 
lized by us and by most of large American industry as a practice field 
for discovering what problems are involved in foreign sales. The 
problems I have mentioned to you today in patents have come to our 
attention as a result of this exercise. We have not looked upon the 
research-reactor field as something which is a profitable thing by itself. 

Representative Van Zanvr. Leaving the research reactor and the 
power-reactor field, where does the rest of your business come from ? 

Dr. Srarr. I would say we are roughly over 90 percent supported 
by the Atomic Energy Commission. 

Representative Van ZANpT. Repeat that, please. 

Dr. Starr. We are over 90 percent supported by the Atomic Energy 
Commission, either directly or indirectly, in the form of reactors 
which are being constructed through Government sponsorship. 

Representative Van Zanptr. That would leave 10 percent coming 
from nongovernmental sources ? 

Dr. Starr. Yes. 

Representative Van Zanpr. Is the nongovernmental support in- 
creasing annually? 

Dr. Starr. We had hoped it would increase at a faster rate than it 
has. We are looking forward to its increasing. Asa matter of fact, 
that is our end objective. As you probably have been told on the 
committee many times, doing research and development for the Gov- 
ernment in a monetary sense is not very rewarding. 

Representative Van Zanpt. Thank you. 

aT Houtrrevp. Senator Bricker, have you any ques- 
tions 

Senator Bricrer. No; TI have no questions. 

Representative Horirreip. Senator Dworshak? 

Senator DworsHaKk. No questions. 

Representative Horirrevp. As I gather from your statement, Dr. 
Starr, you are frankly saying that this art is progressing slowly, that 
if it is to progress as fast as the international competition indicates it 
should progress, it will have to be done with some form or other of 
Government subsidy. 

Dr. Starr. Yes. 

Senator Bricker. There is one question. T note on page 3 a refer- 
ence to a free world market in enriched uranium. You would not 
advocate the establishment of a free market in that, would you? 

Dr. Starr. What I indicate here in this testimony is that, because 
of lack of such a market, foreign countries hesitate to embark upon 
a program which would utilize enriched uranium. 

Senator Bricker. I appreciate that is what vou said, but do vou 
think it is possible to create a world market at this time with the atti- 
tude of the governments being what they are? 

Dr. Starr. T think it is inevitable that such a market will occur. 
The British are already producing enriched uranium and are offering 
it in small quantities for sale to other countries. We have made an- 
nouncements to the effect that enriched uranium will be available to 
other countries. 
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Senator Bricker. It is part of the bilateral program. 

Dr. Starr. Also, I believe, the President’s program through inter- 
national agencies. 

Seciater tects: That is far from making a world market. 

Dr. Srarr. I agree with you that is not a world market, but I think 
eventaully there will be other agencies or countries which will be 
able to produce enriched uranium. This is one of the possible pro- 
grams, for example, that Euratom has indicated might be of interest 
to them. Whenever there are enough sources so that enriched 
uranium can be bought by a foreign country on a competitive-bid 
basis you have in effect a free market. 

Representative Hoxirrecp. Are there any further questions? 

Mr. Van Zandt. 

Representative Van Zanpt. Do you think the Commission’s most 
recent announcement of reprocessing will help the situation? 

Dr. Srarr. The announcement on reprocessing ¢ 

Representative VAN Zanpr. Yes. 

Dr. Srarr. I think that this will be of assistance. I might point 
out that one of the biggest economic obstacles in selling enriched fuels 
to foreign countries has been the unknowns associated with the delivery 
of these fuels, the reprocessing, the value of plutonium. The Com- 
mission’s statements up to now have indicated a step-by-tep develop- 
ment of cost. There are still some intangibles. This could be one 
form of such a subsidy as you mentioned before by which, for ex- 
ample, these people were charush only for the material they used 
up, the uranium 235 they used up, and the cost of fabrication of the 
element, and we in return would be getting the fuel element back 
and absorbing the plutonium ourselves, absorbing all the other 
processing costs. There is a vagueness at the moment about the total 
cost of fuel cycle which leaves the cost of fuel a little uncertain. 

Representative Van Zanpr. In your negotiations with the Japanese 
Government, if you would have had the privilege of reprocessing fuel 
as authorized by the recent directive of the AEC, do you think you 
might have been more successful ? 

Dr. Starr. It would have been a very big help. We could have 
been less vague about what it would cost them to operate. 

Representative Van Zanprt. That is all, Mr. Chairman. 

Representative Hoiirieip. Thank you very much, Dr. Starr, for 
your testimony and your responses to the questions. 

Our next witness is Theodore S. Kenyon, partner in the law firm 
of Kenyon & Kenyon, New York, N. Y. 

Mr. Kenyon, will you please come to the witness stand? Before 
you start, let me announce that this room will not be available for 
this committee tomorrow. Our meeting will be held in room F-41 of 
the Capitol at 10 a. m. and 2 p. m, tomorrow. 

Mr. Kenyon, you have a prepared statement. Will you please give 
us the benefit of it at this time? 


STATEMENT OF THEODORE S. KENYON, NEW YORK, N. Y. 


Mr. Kenyon. My name is Theodore S. Kenyon. I am a member 
of the New York bar and have been practicing patent law there for 
over 40 years. I have come to urge upon this committee that Con- 
gress amend the 1954 act by removing all secrecy restrictions on 
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atomic information except for those relating specifically to atomic 
weapons. 

I know that this is a problem which has deeply concerned you. 
You have had the benefit of the fullest information and have heard 
testimony in public and behind closed doors as to the character and 
importance of the restricted data which the Commission believes is 
still secret. 

Outsiders, like myself, are in comparative darkness. Obviously we 
know nothing of these innermost secrets. We can only judge of 
the intolerable penalty which the restricted data program imposes 
on our economy and our future security by contrasting the halting 
progress of atomic science today with the unrestricted growth of other 
sciences under the impact of our free enterprise system. 

I have come here primarily because of my conviction that by the 
restraints on the dissemination and free exchange of atomic infor- 
mation which we Americans have imposed upon ourselves by the 

rovisions of the present law, we are deliberately paralyzing the 
Rovelosinnat of atomic science in this country and laying the basis 
for a far greater threat to our future security than would result from 
the release of all presently classified material except that relating 
strictly to the weapon field. 

In 1953 when the 1954 act was being considered the House bill con- 
tained a clause with respect to the declassification of restricted data 
within 3 years, section 145c which read : 

No restricted data shall be so classified for more than three years after its orig- 
ination or after its redesignation unless there is a specific finding made within 
six months preceding the end of any such three-year period that the common 
defense and security require that that restricted data retain its classification for 
an additional period of up to three years beyond the end of the preceding period. 

That provision was not enacted. Instead the declassification of re- 
stricted data was left to the Commission with the admonition, in sec- 
tions 142a and b, to determine from time to time the data which can 
be published without undue risk and thereupon to cause such data 
to be declassified. 

The Commission has established a declassification division which 
has worked valiantly to carry out this requirement. At first the divi- 
sion released data by the spoonful; more recently it has released data 
by the shovelful. But under the definition of restricted data con- 
tained in section 11 (r) every original thought concerning “the use of 
special nuclear material in the production of energy” is “born classi- 
fied” and may not be uttered pablidky until it has been passed through 
the mill of the declassification division. 

The effect of this enforced secrecy on the teaching and dissemina- 
tion and growth of knowledge of this science has been profound. 
Colleges and research centers have worked under serious Tanstivays 
Teaching and discussion have been limited to basic knowledge and 
material known to have been declassified. Education of advanced stu- 
dents faces the barrier of restriction on advance information. Scien- 
tists and engineers cannot communicate with one another except un- 
der the rigid controls of the Commission. As a practical matter, no 
one outside the officials of the declassification division knows with 
eertainty what is declassified and what is not. Outsiders dare not 

ublish an original thought or indeed anything except what they 
Gane to be stale. The tragedy is that in atomic science, where we 
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need it as never before, and where we are counting on the proven 
strength of our technology to lead the world, we are, by our own self- 
imposed law, strangling the very forces that are essential to our na- 
tional purposes. 

Senator Bricker. Your assumption is that everybody connected 
with the atomic energy program, the Congress included, have been 
wrong in the classification. Do you come to that conclusion from 
reading, from what you heard, from some personal experience that 
you have had? If it is from your personal contact and experience, 
what has it been ? 

Mr. Kenyon. From a lifetime of experience, sir, knowing that in- 
dustrial progress grows by the exchange of information. I am going 
to come to that, but that is the basis of it. I have four reasons which 
I present in my statement for believing that this policy is now obsolete 
and seriously dangerous to us. 

Senator Bricker. When did it become obsolete, in your judgment ? 

Mr. Kenyon. I should say just about now. When we were consid- 
ering this thing in 1953 I had the privilege of testifying about it 
and I told Congressman Cole that in the judgment of the man who 
is in charge of one of these programs of the Commisison, 2 years 
was the time within which this material should be declassified. “Now 
it is4 years. In the meantime we have struggled. It is 4 years since 
1953. 

Representative Cotz. I can add to that. Do you mean to say that 
there have been concepts presented to the Commisison for determina- 
tion with respect to classification and the Commission has failed to 
reach a decision within a period of 4 years? 

Mr. Kenyon. No; I don’t say that. I think the time has come 
and is fully upon us now, when its consequences are becoming in- 
creasingly dangerous if we do not now take off these chains and let 
the science grow as other American sciences have grown. 

Senator Bricker. You mention “the effect on the teaching and 
dissemination and growth of knowledge of this science has been pro- 
found.” In other words, it has been handicapped seriously, you say. 
I happen to be a member of the board of trustees of one of these edu- 
cational institutions and there isn’t a meeting that we do not have a 
research program that is authorized in the field of atomic energy. If 
it is true in that school it is true in other schools, also. 

Do you not think that the educational institutions have had ade- 
quate opportunity for research and for the gaining of knowledge in 
this field that the Atomic Energy Act has not inhibited ? 

Mr. Kenyon. No, sir; I certainly do not. I read the paper that 
Dr. Persegian gave this’ morning. He is in charge of the nucleonics 
program at Troy. I have gained information from him. I have 
gained information from Michigan. This is secondhand, but the 
scientists are under a profound handicap because they cannot get into 
this program unless they are cleared and have access. They can onl 
exchange information with respect to things that are declassified. 
They cannot think ahead and discuss the things that are coming. That 
is the basis upon which growth depends. You cannot grow on what 
is old. You can build on it, but growth depends upon imagination, 
upon stretching forward. Until the information has passed through 
the Commission mill and been declassified, these gentlemen in your 
universities cannot discuss it with one another. 
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Senator Bricker. I am amazed we have gotten any place taking 
your premise. 

Mr. Kenyon. I would refer you to that paper that Dr. Persegian 
read this morning because I think it presented the situation very fully. 

Representative Hotirm tp. As a matter of fact, there is a great area 
where the teachers themselves are cleared and they are not allowed to 
pass it on to the students. 

Mr. Kenyon. Exactly. Those who are not cleared, although they 
might have potentialities, cannot discuss this thing with those who 
are not, and vice versa. No science has ever grown under such cir- 
cumstances in this country. 

Representative Hoxtirtecp. As Senator Bricker has said, I think we 
have had a remarkable growth of this science in the last 10 years. I 
think to deprecate the progress that we have had is to be not quite 
fair. I think we have had a wonderful advancement in it. This 
committee has been faced with this problem of course from the incep- 
tion of the committee 11 years ago. There have seemed to be areas 
of dual use which have had to remain classified because if you released 
it, for instance, in the peacetime application field you would also 
release it for its application in the weapons field. 

So always has been this struggle in our minds as to how to draw 
the line and what we could afford to declassify. 

Mr. Kenyon. That is all Iam asking for. 

Representative Horirteip. We are still struggling and I think the 
Commission is struggling. In the last 3 or 4 years the pace at which 
declassification has occurred and the whole attitude toward it are 
completely different than 3 or 4 years ago. 

Mr. Kenyon. The Commission has done a remarkably fine job. 
I am not criticizing the Commission. I am criticizing the law. The 
law should clearly be restricted to the weapons field as far as secrets 

0. 
Senator Bricker. When you are criticizing the law you are criti- 
cizing the Congress for what they have enacted. Congress has author- 
ized the declassification of all information that is not detrimental to 
our national defense. Where are you going to put the authority to 
say what is dangerous to the national defense if not in the Commis- 
sion itself? There isn’t a member of this committee or a Member of 
Congress that I know of who doesn’t want all the information avail- 
able that is possible in the hands of teachers, scientists, and such 
ople everywhere, but we don’t want to imperil the national defense. 
think we ought to be careful of going beyond what the Commission 
advises is a proper field of protection. 

If the law doesn’t give the Commission enough authority, it ought 
to be pointed out to us, but in my judgment we have given the Com- 
mission all the authority they need to declassify anything they want 
to except in the field of weapons and military defense. 

Kacy Kenyon. Senator, I didn’t mean to criticize the Congress. I 
thin 
Senator Bricker. You criticize the law and Congress enacted the 
aw. 

Mr. Kenyon. Yes. Because times change. I say that now the law 
should be changed. It has gotten to the danger point. It has carried 
us through the situations during the war and during the earlier 
postwar period admirably. Iam all in favor of it. But now achange 
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is needed. We are facing these trade situations and the development 
of industries which we have not faced before, and we are suffering be- 
cause of secrecy. 

Let me interject there that the reason why you cannot get foreign 
patents is that if an American application is filed it is put under 
secrecy and you are not permitted to file it abroad. Obviously if you 
filed that application abroad you would be transmitting secret infor- 
mation to the foreign country, and that is not permitted. So the 
secrecy provision is the fundamental problem about foreign patents. 
If you get rid of this secrecy restriction, industrialists can file foreign 
applications abroad and protect themselves as they do in other in- 
dustries. 

Senator Bricker. Do you find other countries freer with their in- 
formation than we are? 

Mr. Kenyon. I think they are. You know vastly more about that 
than I do. I think some of them have restricted information because 
they know they can’t do business with the United States unless they, 
by bilateral agreements, agree to maintain information secret. Apart 
from that I am inclined to think they are not as strict as we are, but 
Iam not a witness on that score. 

Shall I proceed with the statement ? 

Representative Hotirrme Lp. Go ahead, Mr. Kenyon. 

Senator Bricker. Maybe we should not have broken in. 

Mr. Kenyon. There was a second part of your question which I 
have forgotten and I would like to come to it. 

Senator Bricker. Where the authority as to what should and should 
not be declassified ought to be placed. 

Mr. Kenyon. Here is the point: You said last that what you wanted 
to do was in every way to encourage the dissemination of everything 
that did not relate to weapons. ‘That is precisely what I am asking 
for. 

Senator Bricker. And national defense, 

Mr. Kenyon. National defense. I agree with you that it is hard 
to draw the line, but the law does not draw the line there. The law 
restricts data much more sweepingly. 

Section llr has three sections. The first section relates to atomic 
weapons, the second section to the production of nuclear materials or 
special materials, the third to the use of special material in atomic 
energy. The second and third are not limited to weapons, and I am 
asking that those sections be eliminated and that the secrets be limited, 
just as you indicated they should be, to the weapons field. 

Senator Bricker. I didn’t say the weapons field. I included there 
the security of the country. We have now put that in the hands of 
the Commission and I don’t know any place else that you cou! 
lodge it. 

Mr. Kenyon. Then I will take issue with you, sir, and urge that 
the secrecy restrictions be limited to the weapons field. If I may go 
ahead to give my reasons for it. 

I do quote the McKinney panel, but you are familiar with their 
statement that “As long as any atomic information remains under 
control, those interested in its development and application will suf- 
fer serious handicaps.” 

So I pass to the four reasons which I have indicated here which 
lead me to believe that the secrecy restrictions should be eliminated. 
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First, the secrecy provisions concentrate economic power and the 








vast resources of experience and knowledge, gained at public expense, e 
in the hands of relatively few. r 
By operation of the present law, the “restricted data,” which the 
American people have spent billions of dollars in accumulating, is 
available only to the Commission and its staff, to the operators of its e 
facilities and to the small group of contractors and licensees who have 
ained admission to the program. Of the hundreds of thousands of n 
Soens and individuals who would be potential contributors to the a 
atomic program if our constitutional heritage of free speech and free- 2 
dom of the press were applicable to it as to other sciences, only 1,145 v 
access permits to firms and individuals were in active status last v 
month, according to the Atomic Industry Reporter, January 16, y 
1957. I 
Representative Cote. May I interrupt? Do you know of a single v 
instance where an applicant for an access permit has been denied ac- t 
cess to secret information ? d 
Mr. Kenyon. I am seeking to be cleared myself. It is a long and 
laborious program. I have gotten my slip back for the third time to I 
get proper fingerprints. I have to make a statement that I will W 
never divulge any restricted data to anybody. I simply state this to il 
indicate what I and all the other members of my firm are going il 
through in order to be in a position to represent clients who may have b 
problems in atomic science. fi 
There is so much redtape, there is so much that you have to go b 
through in order to get any information and to get yourself in a posi- te 
tion where you may apply, that I am frank to say I don’t know any- | 
body who has been denied access to information if he could show 
that he was qualified for it, but it is a long, hard fight to get yourself 
qualified. Vv 
Representative Cotz. What is the longest period of time to your | th 
knowledge? P 
Mr. Kenyon. I know of no other that has been longer than our own 
case. We have 11 members of our firm, and we have been at it for d 
the better part of this year. The FBI people were around investi- | a 
gating me this week. | d 
Representative Cote. You mean 6 weeks’ time? Ww 
Mr. Kenyon. I am sorry, last year. It has been months. Iam | hh 
sure we started it last summer. ti 
Most of the trouble has been on our side because of all the papers 81 
that had to be prepared and all of the fingerprinting and those long ol 
questionnaires. 
Representative Cotz. And so many people. th 
Mr. Kenyon. And so many people, that is true. I haven’t a, bit 18 
of criticism of the Commission, the staff, everybody connected with it. 
I think they have done and are doing a magnificent job. Ihave never | ab 
met people more dedicated and hard working in their service than the | es 
Commission staff with whom I have had the privilege of working on ga 
matters of this character. I think they are doing excellently. Again I in 
say my difficulty is with the law which imposes all this redtape and an 
the requirements that you have to go through to get access to all this a 
material when you should be able to publish it and talk about it and me 


freely exchange information as we do in every other science, and not 
be tied up. wi 
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Representative Cote. Don’t you recognize that the use of atomic 
energy or special nuclear material has a direct relationship to our 
national security ? 

Mr. Kenyon. I do. 

Representative Cotz. That is one of the elements you would have 
eliminated from the law. 

Mr. Kenyon. I recognize that it has a profound relationship to our 
national defense and security. If we do not develop atomic science 
and keep in the leadership, I think that our safety and security will be 
greatly endangered. If we have these restrictions outside of the 
weapons field, I do not see how our atomic science is going to keep pace 
with the development in foreign countries. Of course I recognize what 
you are saying, that if we let these secrets out we benefit the enemy. 
I recognize that. But my thesis is that we have come to the point 
where whatever secrets we have left—and we may have a lot less 
than we think—are not worth the price that is being imposed upon the 
development of the atomic industry in the United States. 

That is really the problem that you gentlemen must determine. 
I am an outsider. All I know is from a lifetime of experience in 

yatching the growth of industry and knowing that the exchange of 
information is the lifeblood of technical progress. Patents, by bring- 
ing things into the public domain, are just a part of it. That has 
been my life. Here we have a science in which as the Commission 
filters these things out and declassifies them after the demand has 
been made, not before, they for the first time become not only available 
to scientists but subject to discussion by scientists, 

Shall I proceed ? 

Representative Hotirtevp. Yes. 

Mr. Kenyon. The second point on page 5: The secrecy provisions 
vest discretionary power in the Commission to insure or to destroy 
the economic future, in atomic development, of firms competing for 
position in the atomic program. 

No business organization can take an important part in atomic 
development without applying to the Commission for clearance and 
access to restricted data. The Commission is faced with the task of 
doling out its secret information to individual applicants in such a 
way first as to maintain security, and second, to promote progress, 
Inevitably it must select and reject applications on a fine line of dis- 
tinction by the exercise of its discretion. In choosing firms identically 
situated it can destroy the economic future of one while clothing the 
other with experience and knowledge of inestimable value. 

Mr. Harold P. Green, recently of the Office of General Counsel of 
the Atomic Energy Commission, had this to say recently on this very 
issue : 

Government-imposed restraints upon the flow of information are, in essence, 
abhorrent. Total restrictions upon access to information have been tolerated 
in the interests of national security, but restraints unevenly applied as among 
competing firms are another matter. Access to restricted data is the immediate 
gateway to the atomic future of American industry. The slightest deviations 
in equality of access to restricted data may be of the most profound immediate 
and long-run significance to the economic status of the firm affected, to the 
relative position of competing firms, and to the basic structure of our future 
atomie economy. The situation is rendered all the more serious by the Govern- 
ment through application of vague and subjective standards. 

The AEC has rushed headlong into the new experiment in information control 
without full and adequate consideration of its implications. A problem of this 
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magnitude and novelty, involving not only questions of economic and legal 
policy and effective security, but also problems of essential freedoms of man, 
should not be entrusted to the discretion of the Government agency whose grop- 
ings for a reasonable solution lead inevitably to questionable decisions which may 
not be easily rectified in the light of hindsight. 

Senator Bricker. This man formerly held an important Govern- 


ment job. After you have read all this criticism of his, what do you 
get out of it except that he is not satisfied with what anybody else does? 

Mr. Kenyon. I think he feels that the secrecy restrictions are con- 
trary to American principles and that they should be eliminated as 
promptly as possible. He cites this economic problem as an important 
consequence of the impossible task which has been placed before the 
Commission by these divergent requirements of law: Freedom on the 
one hand, restriction on the other. They have to steer both ways at 
once. 

Senator Bricker. He says: 

The AEC has rushed headlong into the new experiment in information con- 
trol without full and adequate consideration of its implications. 

‘That sounds like everybody is out of step but him, It seems to me 
where a man has held a job and then gets out and criticizes the ones 
who employed him—I don’t know the purpose of this criticism at all. 
It is very wordy and you might have to analyze it to see what he is 
‘lriving at. On the other hand, they don’t impress me very much. 

Mr. Kenyon. I agree with him, but I don’t blame the Commission, 
sir. The Commisison had to do a job in a tremendous hurry. All of 
us felt the urgency of this thing. I think the Congress did its best 
in 1954. The Commission has been struggling to do its best ever since. 
T am simply urging that the rules be changed now so that we can pro- 
ceed without these difficulties. 

Representative Coie. Before you leave that. You were going ‘~ 
say you agreed with Mr. Green? 

Mr. Kenyon. Yes. 

Representative Cotz. I doubt that you subscribe to his assertion 
that the Atomic Energy Commission, as the Government agency, is 
one “whose gropings for a reasonable solution led inevitably to ques- 
tionable decisions.” Can you cite a single instance where a decision 
of the Commission with respect to removing an item from the re- 
stricted data category has been a questionable decision ? 

Mr, Kenyon. I don’t like the word “questionable.” 

Representative CoLz. How do you feel about the word “inevitable”? 

Mr. Kenyon. I agree with that. I think the system of having to 
‘deal with these applications for restricted information leads inevitably 
to discrimination. It isn’t intentional. It is the best that the most 
qualified man can do under the circumstances, and in the exigencies of 
the situation. If you have fair competition with full knowledge on the 
part of everybody, everybody entitled to get his information freely. 
then you could not criticize a Government bureau for doing the bes* 
it could, and inevitably failing to be absolutely perfect. 

Third, the secrecy provisions bar American firms from important 
foreign markets, threatening to make a mockery of our atoms for peace 
program. 

American manufacturers are almost completely barred from normal 
contact with foreign markets. They must, for the most part, work 
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through the respective governments involved. Except in Canada 
and Great Britain they are barred from filing applications for foreign 
patents to protect their inventions from being pirated by foreign com- 
petitors. 

Representative Coir. Who barred them? 

Mr. Kenyon. The secrecy provisions of the law. 

Representative Cote, Not the regulations of the foreign government, 
but ours? 

Mr, Kenyon. No; it is the law. I may say that I understand from 
Mr. Roland Anderson that if you go to the Commission and present 
special circumstances justifying the filing of an application abroad 
in order to prevent forfeiture of an invention, they will look it over 
and see whether there is anything in it that they don’t want to have 
transmitted to the foreign government, and even though the corre- 
sponding United States application is under secrecy they may permit 
you to file a foreign application or perhaps file it after making certain 
deletions. But that is a very enlightened Commission practice. The 
law doesn’t say anything about it. It is the staff which worked out 
a scheme for trymg to minimize forfeiture which happens in most 
cases. 

The Commission is striving through bilateral agreements with for- 
eign nations to give some measure of protection to American manu- 
facturers abroad. But the efforts thus far have failed largely to 
prevent the forfeiture of American rights and property abroad, for- 
feiture due entirely to the secrecy provisions of our own law. Only 
a handful of foreign governments have accepted our bilateral agree- 
ments; as many others have turned them down because of the secrecy 
irritations and misunderstandings involved. (See relevant corre- 
spondence, p. 238.) 

Senator Bricker. Do you know of any who have turned them down ? 
There are 41 bilateral agreements in effect and there are 11 pending at 
the present time. 

Mr. Kenyon. My information is largely based upon Mr. Anderson’s 
statements to me, Senator Bricker. 

Senator Bricker. Who told you? 

Mr. Kenyon. Roland Anderson, who is on the staff of the AEC. 

Senator Bricker. This is the testimony of the Chairman of yester- 
day, that I told you. 

Mr. Kenyon. That 41 agreements? 

Senator Bricker. That we have 41 bilateral agreements with other 
countries and that there are 11 pending at the present time, and there 
are only a few duplications among them. There are not inany more 
nations in the world that would be interested in that or competent to 
handle a program of this kind if we gave them all the information, 
are there ? 

Mr. Kenyon. I can only understand Chairman Strauss’ testimony 
or make it consistent with Mr. Anderson’s, who handles these things 
for the Commission, by understanding that all but a few of the bi- 
laterals do not contain these patent exchange protections. I may or 
may not be right about that. Otherwise I cannot make the two state- 
ments consistent. 

Representative Hotirrep. I think the gentleman is right in his 
interpretation, because these agreements are not the same kind of agree- 
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ment with all these different countries. They vary to a great extent. 
Some of them are very limited. 

Senator Bricker. At the present most of them are research agree- 
ments. 

Representative Horirrm.p. They are research agreements. 

Mr. Kenyon. I am talking about bilateral agreements to protect 
American trade rights abroad. 

Representative HorirreLp. Through the exchange of patents? 

Mr. Kenyon. Through the protection of patents. That is the type 
Ihaveinmind. Asto those it ismy understanding, and I may be right, 
that only a handful of foreign governments have accepted those agree- 
ments, as many others have been turned down. These governments 
are looking elsewhere for engineering and equipment. 

Last fall, Mr. Gordon Dean, former Chairman of the Atomic Energy 
Commission, pointed out the travesty of trying to promote our power- 
reactor program abroad when the power reactor itself was strictly 
secret. He said: 

There is only one answer to this. The answer is in a one-sentence, clear-cut 
declassification of power reactor technology. If we are not willing to take this 
step, we should never have entered upon an international atoms-for-peace pro- 
gram, and I assure you that if we don’t take this step we will never get such a 
program. 

Now, in February 1957, the Commission assures us that information 
sufficient to build power reactors has been declassified. Industry rep- 
resentatives are frankly skeptical. 

Iam quoting what they said at the meeting of the American Manage- 
ment Association earlier this month. 

But power reactors are only a part of the atomic field, perhaps a 
small part in the long run. New sciences are utterly unpredictable. 
The papers last week reported vulcanization of tires by atomic energy. 
I assume that that is not a power reactor. Restricted research is going 
forward in the chemical industries, in communications, in food proc- 
essing, and other fields where men are looking forward. 

Congress really wants to promote this science in 1957 it must 
now, at this session, make the entire store of information accessible. 
We cannot wait to release information grudgingly, subject by subject. 
To do so means that outsiders will continue to be denied the restricted 
data which might catalyze their development of new industries; in- 
siders will be entrenched by the possession of secrets disclosed to them 
alone. 

Fourth, the secrecy provisions paralyze the teaching and dissemina- 
tion and normal growth of atomic science in this country by prohibit- 
ing free exchange of information. 

This is to me the most fundamental danger of them all. 

I will skip the next paragraph because I think I have already said 
the substance of it. 

Freedom to publish and exchange information is the foundation on 
which we have built up our technology brick by brick, each man free 
to publish the results of his own experiments or thinking, however 
fragmentary, and to piece together the published reports of others, 
each stimulating the thinking of others and striving to outdo the rest 
in the competitive race of progress. 

Freedom of speech and of the press is as priceless a heritage in the 
fields of science as it is in politics, in government, in education, or any 
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other activity vital to a free society. Without freedom to publish and 
exchange information, science cannot grow but must wither. Re- 
straints on such freedom, as by the secrecy provisions of the atomic 
energy law, threaten to destroy the progress of atomic science in 
America. 

I assume that the proposed section 145c of the 1953 bill was not 
enacted because it was supposed that we then possessed atomic secrets 
so important that we must suffer, for their protection, a regime of rigid 
secrecy and restrictions upon our whole technology outside the charmed 
circle of the Commission and its satellites. 

Representative Corr. On that point, Mr. Kenyon, what is the dif- 
ference whether you require by law the Commission to declassify 
within a period of 3 years, or permit them to declassify, unless you 
can show that the Commission has failed to reach one decision or 
another within the 3-year period ? 

What is the difference ? 

Mr. Kenyon. I think the difference is fundamental, Congressman 
Cole. You Congressmen have the responsibility for deciding whether 
American industry is to have this material or not. If you delegate it 
to a Commission, in the very nature of government that Commission 
is bound to be cautious to make sure that every single item that comes 
before it can never be criticized as having been improvidently declassi- 
fied by some subsequent investigating committee of Congress. It is a 
terribly serious burden and responsibility that you are putting upon 
the shoulders of these men, and I pay them the highest tribute. I 
think they are trying desperately to do it. But the history of what 
has happened demonstrates that these things are declassified only as 
they are called for. You don’t get the forward look, the imagination, 
the progress from the declassified materia}. They have now grudg- 
ingly declassified power reactors. 

Representative Corr. Why do you say “grudgingly”? 

Mr. Kenyon. Because it has come out so slowly. I apologize for it 
rudgingly because it is not what I mean. It has come out bit by bit. 
t has been the result of the Commission’s realizing that these things 

had to be declassified in order to permit the work to go on. 

Representative Cotz. You say it has been coming out bit by bit, 
which doesn’t square with the expression that the general manager 
made yesterday in which he said that industry is complaining that it is 
coming too fast. 

Mr. Kenyon. The exchange of information is a matter of stimulus. 
If it is coming at them too fast, I say fine. It is true it is coming faster. 
As I said earlier, at first it was released by spoonfuls, more recently by 
shovelfuls. But I come back to my point that it should be the Congress 
of the United States which takes on its shoulders the responsibility 
for making the decision that all information that doesn’t have to do 
with weapons shall be made available to the public and that no com- 
mission can ever be expected to do that job fast enough to solve the 
vital problem which is facing us here and abroad. 

I think I have said my say. The last page of my paper merely re- 
peats the statements that I have made, that knowingly the price that 
we are paying and must pay if secrecy is to continue, the issue is 
squarely before you whether there is greater security in continued 
secrecy or in full application of the power of free enterprise. 
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Senator Bricker. Let me say to you that you have completely over- 
looked one of the matters that was amanda considered by the com- 
mittee and by the Congress and a very real consideration in the final 
drafting of the law, and that is the public safety. The peaceful uses 
of this terrible power—and it is terrible for it has the possibility of 
destroying the world and all society—peaceful uses could be dangerous 
to society. There are many fields in which it no doubt would be dan- 
gerous unless it is carefully guarded. At all times this committee, and 
I think everybody will agree with me, was extremely careful that the 
public safety be considered at every turn. We put that responsibility 
on the Atomic Energy Commission. I don’t want to see a pellmell 
program, one attempting to get ahead of the other in the field—North 
American, General Electric, whatever it might be—without thorough 
and adequate protection to the public. After all, that is similarly 
our responsibility. 

Mr. Kenyon. I could not agree with you more, Senator. 

Senator Bricker. That is a matter of secrecy in many respects. 

Mr. Kenyon. No. Let me say that I think for public health and 
safety the American scientists who are not presently admitted to this 
program may have something of enormous value to contribute if the 
matters are put before them. By what right do you think the Atomic 
Energy Commission and the small group of people who are admitted 
to this thing are the only ones or even the best ones to solve questions 
of public health and safety? Don’t you think there are a great many 
others outside who could 

Senator Bricker. I don’t know that any body who ever had any- 
thing constructive to contribute, either in the field of industrial devel- 
opment or the development of the military weapons or the protection 
of the public, has been denied the right to present that and to work 
in the field. In fact, the Commission is having trouble at the present 
time, and it has emphasized almost daily in the public press that there 
are not. enough people available in the program. We had that testi- 
mony in the international program, that we could not afford to give 
up the number of scientists in this country in the field which would be 
necessary to carry out the full protection of the public if we went 
wholeheartedly without any restraints at all. 

I myself can’t see but that there has been free dissemination of the 
information which is available. How did we get this program, how 
did we vulcanize rubber, how did we do all these things that you men- 
tioned in your statement if we are stifing the program, if free enter- 
prise is not working, if creative ability is not being put to play in this 
program ? 

Mr. Kenyon. Of course the Goodyear people must have applied to 
the Commission and gotten the right to do this work. Otherwise they 
could not have had the material to work with. They may have sup- 
plied all of the information themselves. I don’t know the story about 
that. But I agree with you that the number of people is too small. 
We should encourage people to get into this work, to think about it. 
The only way to get them to think about it is to give them the infor- 
mation and permit them to discuss that information, to utter their 
own original thoughts, to’ publish their original thoughts, and to tell 
the Commission if there is any way in which the terrifically serious 
problems which are holding this thing back can in their judgment be 
solved. There may be a great solution there. 
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Senator Bricker. Let me say to you very frankly that I do not 
defer to you or anybody else in my support of private enterprise and 
the free interchange of knowledge and information and the protection 
of the right of business to be free and conduct its operations as it sees 
fit without Government interference. 

Yet this committee and this Congress have two paramount con- 
siderations. The first is the national safety, to develop a military 
program so as to prevent the outbreak of an atomic or hydrogen war, 
and to be able to take care of ourselves if one does come. 

Second, that the public be adequately protected in the utilization 
of this force which has possibilities of very grave danger to the 
country. 

Mr. Kenyon. I think we are in entire agreement, except that I think 
that we will reach those conclusions faster if everybody is allowed 
to think and speak about them. 

The Cuatrman. Mr. Kenyon, I am sorry that I was not present to 
hear your entire statement dealing with this program which of course 
has been a matter of great concern to the committee. 

In your statement you seem to place the responsibility on the Con- 
gress in which I think I would agree with you. In formulating this 
whole program from the beginning it was in almost complete secrecy. 
Even Members of Congress were not permitted to go into it in the days 
when we first developed it. Then Congress, thinking along somewhat 
the lines you are thinking, I believe, decided that there was but one 
way to disseminate this information safely and securely. We adopted 
a civilian control agency. I am one of those who believes that if we 
had not done so, we probably would not be here today talking about 
reactors or any other part of this program. In trying to do that, of 
course, our whole purpose was to disseminate this information as fast 
as possible so private industry could take it on and really make progress 
with it. Today there exists a private industry. There is not a free 
exchange of patents yet by private industry in this country. There is 
not a free exchange of patent rights, which are more or less classified 
as secret by individuals and private owners. This is correct, is it not? 

Mr. Kenyon. I am sure there is no free-exchange of patents. I 
haven’t heard of anything of that sort. 

The CuHarmman. When the Government owns it of course it is a lit- 
tle bit different, but the principle is very much the same. I think 
what we have already done has been to progress, in my opinion. 

Mr. Kenyon. I agree with you. 

The CuarrMan. I believe the Congress has full confidence in the 
Commission. We are trying to disseminate this information without 
lifting the whole thing overnight. TI don’t see how we could do that 
today. The thing is so involved with the actual development in the 
weapons field, which you agreed should of course have necessary se- 
curity. 

Mr. Kenyon. I think when a secrecy program of this sort interferes 
profoundly with the teaching of the science, with the development of 
engineers, with the bringing of new brains, imagination, and capacity 
into this field, it is high time that Congress weigh the importance of 
the secrets which are left against the handicap which it is imposing 
upon the ordinary forces of the free enterprise system in the further 
development of atomic science and figure out which is more important. 
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The Cuarrman. Thank you very much, Mr. Kenyon, we appreciate: 


your coming here. 
(The correspondence referred to on p. 233, follows :) 


ATOMIC ENERGY COMMISSION, 
Washington, D. C., February 27, 1957. 
THeEopORE 8. KENYON, ES8sq@., 
Kenyon & Kenyon, 
New York, N. Y. 

My Dear Mr. Kenyon: Your testimony of February 20 before the Joint Com- 
mittee on Atomic Energy of the Congress of the United States has been read with 
interest. 

At page 331 (hearings, p. 233) of the transcript in a colloquy with the Honor- 
able John W. Bricker, Senator from Ohio, you ascribe to me the furnishing to you 
of the information that “only a handful of foreign governments have accepted 
our bilateral agreements; as many others have turned them down because of 
secrecy irritation and misunderstandings involved” and that I handle such mat- 
ters. The following statement is made in refutation thereof. 

First, I do not recall ever making such a statement as you attribute to me. In 
fact, I am not aware of any such basis of rejection of bilateral agreements. 

Second, I do not handle the negotiation of foreign bilateral agreements, so 
that I would not be in position to have knowledge of the basis of rejection by any 
foreign government. 

A copy of this letter is being sent to the Joint Committee on Atomic Energy 
of the Congress so that the record may stand corrected as respects your attribut- 
ing the above statement to me. 

Sincerely yours, 
S/ROLAND A. ANDERSON, 
Chief, Patent Branch. 


Kenyon & KENYON, 
New York, N. Y., March 1, 1957. 
Mr. Rotanp A. ANDERSON, 
Chief, Patent Branch, United States Atomic Energy Commission, 
Washington, D. C. 


Dear Mr. ANDERSON: I have your letter of February 27, 1957, and am glad you 
have set the record straight. 

You have been of such outstanding assistance in supplying information at 
various meetings I have attended and in correcting misapprehensions on the part 
of those who have been working to improve the law and promote the progress of 
atomie science, that I am particularly sorry to have named you as authority for 
information I must have gained elsewhere. 

On reconsideration I realize that I should have referred to Mr. Gordon Dean’s 
remarks before the Institute of the Michigan Law School held at Ann Arbor last 
September to consider legal problems of atomic energy (see pp. 96 and 97 of the 
reprint of proceedings). There he referred to the restrictions on dissemination 
of power reactor technology in our bilateral agreements, and in accounting for the 
small number of such agreements said : 

“* * * 91] these make for irritations and misunderstandings in a program that 
was originally conceived as eliminating irritations and bringing about under- 
standing. 

“This has had the effect of turning people in foreign countries away from the 
United States and it accounts in some part for the organization of Euratom in 
Europe and for interchanges between foreign countries other than the United 
States. Most of the countries of Western Europe are today turning to the United 
Kingdom and to each other. India turns to Canada, and so on down the line.” 

I may add, that in commending, at the hearing on February 20, the high order 
of ability and dedication to service of the members of the Atomic Energy Com- 
mission staff, I had principally in mind Mr. Roland A. Anderson. 

I appreciate your letter and am glad to have this opportunity to correct the 
record, for which purpose a copy of this letter is being sent to the Joint Com- 
mittee on Atomic Energy of the Congress. 

Very truly yours, 


Tueopore S. KENYON. 
The Cuarrman. The next witness is Mr. Graves. 
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STATEMENT OF EBEN GRAVES, CHAIRMAN, ATOMIC ENERGY 


COMMITTEE, NEW YORK PATENT LAW ASSOCIATION 


The Cuamman. Mr. Graves, you have a written statement and you 
may proceed. 

Mr. Graves. My name is Eben Graves. I am senior member of the 
firm of Brumbaugh, Free, Graves & Donohue, and have been con- 
nected with it or its predecessors for nearly 30 years. We specialize 
in patent matters oad patent litigation. 

I have the privilege of being the chairman of the Committee on 
Atomic Energy of the New York Patent Law Association. The board 
of governors of that association have instructed me to appear here 
today to present the substance of a resolution of the board for the 
amendment of the Atomic Energy Act of 1954, particularly as set 
forth in H. R. 600, and to submit for your consideration certain brief 
comments directed to their position in this matter. 

Representatives of the New York Patent Law Association have 
several times in the past appeared before or submitted statements to 
your committee or its predecessor committees relative to the 1946 
Atomic Energy Act can the 1954 act, always with the objective and 
firm belief that as fully and promptly as possible, patent matters in 
the atomic energy field should be lemabe within and controlled by 
the existing body of patent law and patent statutes. 

The rationale of this belief is that by so doing the declared policy 
of the Atomic Energy Act of 1954 best can be carried out. ‘That 
policy is set forth in the first section of the act: 

It is therefore declared to be the policy of the United States that * * * (b) the 
development, use and control of atomic energy shall be directed so as to promote 
world peace, improve the general welfare, increase the standard of living, and 
strengthen free competition in private enterprise (ch. I, sec. 1, declaration (b) ). 

I believe it has been established beyond dispute that the workings 
of our patent system by its balance of incentive reward and publica- 
tion have strengthened free competition in private enterprise, in- 
creased the standard of living and thus the general welfare. As a 
result, world peace has been promoted, albeit indirectly. 

It is the belief of the Board of Governors of the New York Patent 
Law Association that the 1954 Atomic Energy Act contains several 
provisions that in philosophy and operation are in opposition to factors 
which have made our patent system such a meneaie part of our eco- 
nomic system. It is our belief that the amendments to the act pro- 
posed in H. R. 600 are a most important and essential first step in 
varrying out the declared policy expressed in the opening statement of 
the act, and thus a strong first step in bringing the 1954 Atomic Energy 
Act into agreement with our national economic policy. 

In view of this, the board of governors of the New York Patent Law 
Association, and I may add the Atomic Energy Committee of that 
Association, unanimously endorse and approve the amendments to the 
Atomic Energy Act of 1954 set forth in H. R. 600 introduced by Repre- 
sentative Sterling Cole January 3, 1957, and strongly urge that H. R. 


‘600 be enacted as promptly as possible by the 85th Congress. 


I believe it is important to comment on certain of the provisions of 
the 1954 act which have given our association as well as many other 
lawyer groups considerable concern. For example, the Constitution 
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of the United States requires that the inventor receive the patent. 
However, the first sentence of section 152 of the act as it now stands 
runs contrary to the Constitution in that it provides that the Com- 
mission “shall be deemed to have made or conceived” the invention 
This device to provide for control by the Commission is not necessary 
in any event, for the Commission can obtain title to those patents to 
which it is entitled by express or implied contract relations, such as is 
done, for example, in contracts with the Defense Department. H. R. 
600 provides for the elimination of this first sentence of section 152. 

H. R. 600 also improves section 152 as to what inventions may be 
subject to acquisition by the Commission by clarifying the meaning 
of the controversial phrase “arrangement or other relationship” with 
the Commission. This definition is so broad and vague as to cast a 
shadow on the title of inventions developed by those who have had 
only a remote connection with the Commission. H. R. 600 clarifies 
these provisions in the 1954 Act so as to limit the Commission’s right 
to acquire only those inventions involved as the result of a contract 
“express or implied, entered into with the Commission for the benefit 
of the Commission.” This amendment is clear, definitive and under- 
standable. 

Section 153 of the 1954 Act provides in effect for the compulsory 
licensing for the benefit of either the Government or private enter- 
prise of any patent for “the production or utilization of special nuclear 
material or atomic energy.” By its terms, the section applies only 
to applications filed prior to September 1, 1959. Actually this cutoff 
date is more apparent than real. The application filed prior to Sep- 
tember 1, 1959, may not issue as a patent for several years after that 
date, possibly because it is under security or secrecy provisions, and 
when issued and for 17 years thereafter always would be under the 
threat of compulsory license. 

The constitutionality of section 153 is certainly questionable for, 
by it, the power of the Federal Government to condemn property for 
its own use is extended to the condemnation, in effect, of private 
property for the use of private citizens. 

An even more serious criticism of section 153 is that it undermines 
a most vital factor in making operative our patent system, and that 
is incentive. The atomic field is so highly speculative, the cost of 
entering the field in time and money proportionately so great with 
respect to the capacity of a given company, that many companies 
would expect to get no return except for the possibility of patent 
rights which, because they extend for 17 years, might pay off ulti- 
mately. The Commission, following the procedure of section 153, 
may direct that these patent rights must be shared with others by 
compulsory license. The incentive to create in the atomic field is 
thereby lost. With no publication by patenting, and thus no know- 
ledge to stimulate further creative efforts by others, different and 
better inventions for the public welfare are not forthcoming. 

The bludgenoning threat of compulsory license is certainly not justi- 
fied by the possibility sometimes advanced that a patent might issue 
would strangle an industry. There is no historical basis indicating 
that such a strangulation situation might ever exist. An attempt to 
overreach by use of a patent merely stimulates invention to find a 
different and better process or device to accomplish the same end. 
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Representative Horirrerp. At this point, Mr. Graves, I would like 
to speak to you about the situation that existed at the time this law 
was passed. We were dealing in a field where the United States 
Government had spent around $12 billion of the taxpayers’ money 
developing the atomic art. We were dealing with a situation whic 
never existed before in the United States. Never to my knowledge 
had the Government spent any such sum or anywhere near that sum, 
from its complete inception through the period of development until 
1954, the state at which the art had then arrived, a complete art, a 
new science, new technology, new methods, new gadgetry. 

There had been a limited participation until that time by a few 
great companies. You could count them almost on one hand. If 
we had applied at that time an open door under the regular American 
patent practice, those 4 or 5 companies could have taken advantage 
of their knowledge of the art and undoubtedly they could have moved 
in and patented processes, techniques, and gadgetry which would have 
been worth many hundreds of millions and possibly billions of dollars 
to them in the years to come. They could have thrown a stranglehold 
on the dissemination of knowledge and practices at that time, and 
we would have given away the heritage of the American people, which 
they had paid for with their tax money, not to the public at large 
which was entitled to the result of the expenditure of tax moneys, 
but we would have given it away to the few people who had the ad- 
vantage of participating in the program under contracts with the 
Government and having been paid at least their expenses for their 
activities for the Government. 

So we were defrauding no one at that time and we are protecting 
the American people from being defrauded. That was why those 
laws were passed. I think most of the members of this committee 
believe in the patent laws which obtain under ordinary circumstances, 
but we thought we had a public trust. At that time, and to a certain 
extent some of that public trust still remains. 

When it gets to the point where there is general dissemination of 
this knowledge, particularly in very critical fields, to the point where 
it is no longer a matter of defending the public trust, I think all of 
us will be glad to get rid of the restrictive patent laws of which you 
complain. Can’t you put yourself in our position for a moment as 
being trustees of a science which has been paid for with tax moneys 
and realize that we had a problem ? 

Mr. Graves. I certainly appreciate that you had a problem. 

Representative Horirtetp. The only way we knew how to handle 
it was to make compulsory patenting during a certain length of time, 
a certain time during which we hoped the knowledge would be widely 
and freely disseminated to all comers. During that period it would 
have been unfair to have allowed any of these big companies to patent 
a segment of the art or a peculiar process. Then by royalties or by 
the complete refusal to allow them to use their patents, which is per- 
missible under normal patent law, they could have accrued to them- 
selves great advantages, and great disadvantages would have resulted 
to their competitors who had not been fortunate enough to participate 
in the program. 

That is why these laws were passed. 

Mr. Graves. The problem of the Atomic Energy Commission under 
these statutes was not unique. It is true it spent more money. All 














242 ATOMIC ENERGY INDUSTRY 


through the early part of the war under defense contracts we were 
exploring many fields which at the time were just as interesting as 
atomic energy. 

In many of those contracts part of the incentive to stimulate these 
developments was the contractual right given for civilian uses of these 
things. The Government would have of course all the w eapons. In 
the atomic energy program of course you had special problems. You 
had secrecy seabiinied: far above anything else. At the time radar 
looked about as secret as could be, but the atomic program went well 
beyond that. 

Representative Hoririexp. At least you couldn’t take the secret of 
radar and destroy a city with it. 

Mr, Graves. That is right. You say it would have been unfair. 
Again that is a matter of judgment. What is going to be for the 
ultimate good of the public? Is it for the ultimate good of the 
public to allow some contractors to make a return on their creative 
efforts? 

Remember, many of these services in the Manhattan project were 
far above the call of duty of an ordinary contract. 

Representative Horirrerp. I won’t agree with you on that. I think 
when we are engaged in a war a corporation has just as much of an 
obligation to preserve the continuity of the environment in which 
they operate as an individual has. 

Mr. Graves. I think that is true and I think that was demonstrated. 

Representative Hoxrrietp. I think no corporation participated 
in the war effort beyond the call of duty. Most of them were re- 
warded handsomely by it. 

Mr. Graves. They were rewarded, but they were not necessarily 
rewarded unfairly. That was the w ord that you used. 

Representative Hotirrerp. That is a matter of opinion as to whether 
some of them were rewarded unfairly or not. We could go into that 
to a considerable extent and see these companies which have built 
up hundreds of millions of dollars worth of capital investment out of 
defense contracts. While my brother and possibly your brother were 
over there giving their lives for this country and for 80 bucks a month. 
So I would not retreat from my position. 

Mr. Graves. That is quite a different question, the renegotiation of 
contracts, in which I am not skilled or prepared to answer. What I 
am saying is that you may feel these companies may have these re- 
wards improperly. The balance is, are we justified in using a system 
to stop them from getting those rewards which destroys incentives and 
where the public is going to be harmed ? 

Representative Horiretp. I don’t think that we are, and I don’t 
know that that has happened because in the 11 years that this art has 
been in the public domain—it should be more than 11 years if you go 
back to where we first started the Manhattan project—we have made 
wonderful progress. We have made it in a time of war as well as 
ina time of peace. The art is becoming better known and information 
is being disseminated. Today there may be 500 companies that are 
participating to some extent where there were only 5 or 10 participat- 
ing before. You are getting the knowledge disseminated to the point 
that I think we have to look at the patent situation. 

Mr. Graves. By subcontracting it spreads out. 
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Representative Hotirretp. I agree with you on that. I still think 
that the Congress has discharged its public trust in a manner for which 
they have no apology by enacting the law that they put through at 
that time. 

Mr. Graves. I think the recommendations that we are making are 
very closely tied up with the transition period which you are now 
going forward with, the tremendous declassification which came on 
at the Geneva Conference. Of course that was a great step forward. 
There are many areas now in which you can properly operate on for- 
eign information. The Atomic Energy Commission is not the foun- 
tainhead of all knowledge. As you know, there are a number of 
foreign patents which have come up, filed before the Atomic Energy 
Commission was even in existence. 

Representative Horirre.p. I certainly agree with you that Amer- 
ican industry at this time is put in a very unfair position in competi- 
tion with foreign industry in this field of patent protection. I cer- 
tainly agree with you on that. 

Mr. Graves. Shall I go on? 

The Cuartrman. Proceed, please. 

Mr. Graves. I also call to your attention the fact that such strangu- 
lation is blocking off by patent can exist only by leave of our Federal 
courts acting on the equity side, that is to say, through the issuance 
of an injunction in an infringement suit. We do not have to search 
the cases too long to appreciate full well that the public interest is 
always a factor which the courts weigh in granting or denying such 
injunctions. This is a part of our common law heritage and does not 
require legislative approval. It has been the controlling factor in 
motivating the courts in refusing injunctions in the so-called “misuse” 
cases. It was also the motivating factor in such cases as the activated 
sludge case where even in the absence of misuse but in the face of clear 
findings that the plaintiff’s patent was valid and had been infringed, 
injunctive relief was refused as not being in the public interest. 

That case concerned the sewage-disposal process of a municipality. 
The court was asked to issue an injunction. They clearly infringed 
a patent which was valid, and did not wish to shut down the sewage 
system. The court found it was not in the public interest to do it 
and denied injunctive relief. It shows the courts acting in equity 
consider these matters. On this issue therefore we hold firmly to the 
conviction that on such matters as are within the purview of section 
153’s provisions for compulsory license, we should avoid legislation 
which runs contrary to our overall national policy and rely on our 
courts to apply the principles of our common law in the public interest. 

Compulsory licensing is not required to prevent the creating of a 
monopoly by a combination of patents, for the courts relying on the 
antitrust statutes have met and overcome that problem many times. 

We strongly endorse H. R. 600 because it would repeal the undesir- 
able compulsory license provisions of the act and also would repeal 
related section 154 which provides injunctive protection for those 
operating under some subdivisions of section 153. 

Section 155 of the act is likewise controversial. It is contrary to 
established patent law and procedures because it makes subject matter 
under the secrecy provisions of the act effective as prior art. H. R. 
600 provides an Improvement in this situation in that it would require 
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that such material to be a bar must, at least, be published by the Tech- 
nical Information Service of the Commission. As such it is still 
classified. However, this is a step in the right direction. 

The other portions of H. R. 600 are desirable but of an order which 
would not require special comment at this time. 

Finally, short of elimination of all restrictions bearing on the nor- 
mal application of patent law to atomic science (except for restrictions 
as to weapons, assuming they cannot be handled in the same manner 
as are developments for the Defense Department), we believe a revi- 
sion of the section referred to above, as provided by H. R. 600 is a 
forward step. It gives to the field of atomic science additional estab- 
lished advantages of the patent system, and thus tends to fulfill the 
declared policy of the Atomic Energy Commission of improving the 
general welfare, increasing the standard of living, strengthening free 
competition in private enterprise, and so promoting world peace. 

The Cuatrman. Thank you very much, Mr. Graves, for taking your 
time to present your views. 

It is one of the problems that we face, and we shall continue to make 
a study of it and try to improve it in the best interests of the American 

ublic. 
3 Mr. Graves. Thank you. 

The Cuarmman. The committee is in recess until tomorrow at 10 
o'clock in room F-41 of the Capitol. 

(Whereupon, at 5 p. m. Wednesday, February 20, 1957, the com- 
mittee was recessed, to reconvene at 10 a. m. Thursday, February 21, 
1957.) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


THURSDAY, FEBRUARY 21, 1957 


: ConGreEss OF THE UNITED STATEs, 
Jornt Commritrrere on ATomiIc ENERGY, 
Washington, D.C. 


The committee met at 10 a. m., pursuant to recess, in room F-41, the 
Capitol, Hon. Carl T. Durham (chairman of the Joint Committee) 
presiding. 

Present: Representatives Durham (presiding) and Kilday; Sena- 
tors Pastore, Gore, and Dworshak. 

Also present: James T. Ramey, Executive Director; George E. 
Brown, Jr., David R. Toll, professional members of the staff, and 
George Norris, Jr., committee counsel. 

The Cuarrman. The committee will come to order. 

This is a continuation of the testimony of the industrial 
throughout the country. Our first witness this morning is Mr. ta d 
M. Ballou, of the gas and electric department of the city of Holyoke, 
Mass. We are glad to have you with us this morning, Mr. Ballou. 
You may proceed with your statement. 


STATEMENT OF DONALD M. BALLOU, NUCLEAR PROJECT OFFICER, 
GAS AND ELECTRIC DEPARTMENT, CITY OF HOLYOKE, MASS. 


Mr. Batiov. My name is Donald M. Ballou. I am the superin- 
tendent of the gas division of the city of Holyoke, Mass., gas and elec- 
tric department, and the nuclear project officer of that department. 

Gentlemen, this statement is in response to your invitation issued by 
letter dated January 18, 1957. 

We hope that an account of our experiences and problems in connec- 
tion with our recent proposal to the Atomic Energy Commission will 
be of assistance to the committee. 

This department was one of seven proposers in the second round of 
the reactor demonstration program. We proposed the construction of 
a gas-cooled reactor coupled with a closed-cycle gas turbine for power 
production purposes. Our proposal was rejected by the Atomic 
Energy Commission on January 2, 1957. 

This department decided to participate in the reactor demonstration 
program when the second round of that program was first announced 

n September of 1955, based on the following considerations: 

(1) We are located in one of the high fuel cost areas of the United 
States and are therefore in an area where nuclear power is first apt to 
become economically competitive. 
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(2) We are a municipality producing our own power in city-owned 
generating facilities and are necessarily interested in small generating 
units (up to 15,000 kilowatts), the area requested in the second-round 
invitation. 

(3) Our studies indicated that our normal expected load growth is 
such that a plant of the size contemplated could be efficiently inte- 

ated into our system in the course of normal expansion. 

(4) We have a completely integrated system with load character- 
istics and distribution problems which could probably be classed as 
typical for plants of our size, and which would, therefore, be well 
suited for demonstration purposes. 


REACTOR SELECTED 


After considerable study and after consultation with numerous re- 
actor manufacturers, this Department decided to propose construc- 
tion of a gas-cooled reactor coupled with a closed-cycle gas turbine, 
for the following reasons: 

1. Research and development: It had been our understanding from 
the beginning that the Atomic Energy Commission was most inter- 
ested in proposals contemplating construction of advanced type of 
reactors since such proposals would be most likely to advance reactor 
technology. A gas-cooled reactor appeared to fulfill this criterion. 

2. High efficiency: The design of the plant proposed contemplated 
the direct use of the coolant (nitrogen or helium) as the driving me- 
dium in the turbine, thereby eliminating temperature loss in a heat 
exchanger, resulting in high efficiency. 

3. Low cost: Since the design of the plant proposed required no heat 
exchanger or no coolant pump (the turbine acting as the coolant pump 
for the system), the plant gave promise of having an ultimately low 
capital cost. 

4. Safety: The type of plant proposed has certain features which 
should result in inherent safety in operation. In the event of an acci- 
dental release of the coolant there would be no phase change and no 
chemical reaction. This would result in a comparatively low volume 
of released materials and thus simplify the containment problem. 
Furthermore, because of a low nuclear cross section, the coolant gas 
itself would contain little or no radioactivity. 

5. Compact design: The plant as contemplated would be small in 
size and compact in design. Such a plant should be ideal for export 
purposes, and it was, therefore, considered that development of such 
a plant would be of great interest to the Atomic Energy Commission, 
and fulfill the needs of the second-round reactor demonstration 
program. 

PROBLEMS ENCOUNTERED 


In developing our proposal we encountered several problems and 
made some observations which we shall attempt to summarize as 
follows: 

(1) The greatest single problem that we encountered was the re- 
quirement of the Atomic Energy Commission that the proposer sub- 
mit a “closed-end” proposal. This requirement proved very difficult 
to fulfill for the following reasons: 

(a) In the beginning we found manufacturers understandably re- 
luctant to quote fixed prices on equipment and installation. 
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(©) We found it impossible to obtain firm commitments of costs of 
fuel fabrication, reprocessing, and transportation. 

(c) We found it impossible to obtain firm commitments of cost of 
insurance, not only in the third party liability field but also in the 
fields of direct plant insurance and workman’s compensation. 

(d) Due to lack of certain experimental data it was impossible to 
determine the life expectancy of the fuel elements contemplated for 
this plant. 

(e) As a municipality we had no risk capital for research purposes 
as such. 

This particular problem was finally resolved by submission of a 
“phased” proposal. Briefly stated, it was proposed that the overall 
contract be divided into several phases to silos solution of the tech- 
nical problems as they arose with a minimum commitment on the 
part of AKC as well as on the part of the proposer. 

For example, the first phase of the program contemplated conduct- 
ing certain experiments by our coproposer, Sperry-Rand Corp., Ford 
Instrument Division. Sperry-Rand agreed to conduct these experi- 
ments on a fixed maximum cost basis, to assume the “open end” in the 
event the costs exceeded the agreed maximum, and to construct certain 
required experimental facilities at its own expense in order to conduct 
such experiments. A continuation of the project was then made con- 
tingent on successful completion of the first phase to the satisfaction 
of all of the parties. 

The proposal as finally submitted contained several contingencies, 
but we were given to understand that it met the criterion of a “closed- 
end” proposal, to the satisfaction of the Atomic Energy Commission. 

(2) We encountered the problem of the unavailability of third 

arty liability insurance coverage. This problem is still not resolved 
be we proceeded on the assumption that the efforts being expended by 
this committee and by others in this field would result in a solution. 
We still hope that such will be the case. 

In this regard we requested Government indemnity of a contractual 
nature. This was intended as an alternative to an adequate solution 
of the insurance problem. In this regard, however, some doubt was 
expressed by our legal counsel as to the effectiveness of such an in- 
demnity agreement in view of the provisions of section 53-e-8 of the 
Atomic Energy Act of 1954 which provides for indemnity of Govern- 
ment by licensees. 

(3) The problem of site selection was anticipated but never became 
an issue. We had several potential sites for the construction of the 
proposed plant and one of the contingencies of our proposal was that 
one of our proposed sites be approved by the Reactor Safeguards Com- 
mittee of the AEC, We anticipated that in the event our proposal 
was accepted as a basis for negotiations one of our first steps would be 
to obtain at least preliminary approval of one of the proposed sites. 

In this connection we would like to note our opinion that small 
nuclear powerplants are likely to become economically feasible only 
if they can be constructed within reasonable transmission distance 
of the community that they are intended to serve. 

(4) We encountered no problems in obtaining an access permit and 
clearances for our own personnel. To the point where we progressed 
in the program we did not find the classification of information to be 
a major handicap. 
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(5) The reason given for the ultimate rejection of our proposal was 
“the Commission Toaiinids that the planning of a powerplant based 
on the proposed reactor system is premature because the basic feasi- 
bility of the concept has not yet been demonstrated.” 

Quite frankly, this objection came as a surprise since at no time had 
we been advised that this feature of our proposal constituted a major 
objection to its acceptance. On the contrary, as stated above, we had 
been led to understand that the Atomic Energy Commission would 
look most favorably on proposals for plants of advanced design. 

At our first meeting with the Selection Board in March of 1956 one 
member of the Board suggested that our proposal might be better 
adapted to some future program of the Commission. The point was 
discussed briefly, no conclusion was reached, and although we were 
thereafter in frequent communication with the Commission staff, the 
issue was never again raised until we were notified of the rejection of 
our proposal, 

We mention our difficulty in this regard because we believe it points 
up one problem which might tend to discourage future proposers, 
but which could be easily remedied. We believe that the staff of the 
Atomic Energy Commission should attempt to maintain a closer 
liaison with proposers in order to facilitate coordination of the aims 
of the proposer with the aims of the Commission. 
CONCLUSIONS AND RECOMMENDATIONS 
On the basis of our own experiences and on the basis of what facts 
we were able to learn in the course of our participation, it is our 
opinion that the reactor demonstration program has not proved 
successful. 

The program has now been in existence for about 2 years. In that 
time there have been 10 proposals, one contract, and no construction. 
It is significant, we think, that the one contract which has been 
executed contemplates the construction of a pressurized water reactor. 
This is the type of reactor of which the most is known as a result of 
governmental research, development, and construction. 

The basic difficulty we think, stems from the fact that the program 
requires the assumption of large and undetermined risks by individual 
private companies. A private company can only justify assumption 
of such a risk if it can demonstrate at least the possibility of a reason- 
able gain in the event the enterprise proves successful. However, the 
nature of the atomic energy industry is such that the principal gains 
to be realized from a successful enterprise will react to the benefit of 
the industry as a whole rather than to the benefit of the individual. 
Under the circumstances, private interests are naturally and under- 
standably reluctant to assume risk ventures, which, if successful, will 
benefit their competitors as much as themselves. This difficulty ap- 
plies with equal force to potential manufacturers of reactors, of fuel 
elements, and of auxiliary equipment, as well as to utilities. 

This conclusion is confirmed, we believe by the poll reported on 
January 29, 1957, by the Atomic Industrial Forum that in the opinion 
of the American atomic industry “Lack of economic incentive is 
regarded as by far the major obstacle to the development of atomic 
energy for peaceful purposes.” 
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It is therefore our opinion that if the public interest requires, as 
we believe it does, a rapid development of nuclear power, the develop- 
ment and demonstration should be done by the Government at Gov- 
ernment expense, and Congress should make funds available and see 
that the program is carried to completion. 

We do not believe that the recently announced third round of the 
reactor demonstration program is likely to prove any more successful 
than the two rounds which have gone before. On the contrary, it 
appears from the criteria issued by the AEC that the difficulties 
encountered by proposers in the first two rounds will be magnified 
in the third round, at least in the case of small plants. We base this 
opinion on the fact that proposers under the third round will appar- 
ently be required to assume all capital costs of the plant without 
assistance in this area from AEC. This can only result in increased 
risks to the proposers, with no greater hope of individual gain being 
offered. The problem will if anything be greater than before. 

It is our opinion that the concept of the gas-cooled reactors should 
be developed and demonstrated as quickly as possible. This opinion 
is based on what we believe to be the inherent possibilities of this 
concept as outlined above. We understand that the staff of the Atomic 
Energy Commission do not disagree with our conclusions as to the 
probable advantages of gas-cooled reactors. (See also statement of 
Dr. Farrington Daniels, chairman, chemistry department, University 
of Wisconsin, which appears in “Accelerating Civilian Reactor Pro- 
gram.” Joint Committee hearings, 84th Congress, May 23-29, 1956, 
p. 221, in which he states: “I would advocate a 5,000 kv. unit built 
right away without further laboratory work.”) 

In the foregoing paragraphs we have attempted to outline some 
of the problems which we encountered and the opinions which we 
formed in the course of our dealings with the Atomic Energy Com- 
misison with regard to our proposal. If the committee should desire 
that we amplify any of the points discussed above, or if the committee 
should desire any information which we might have relative to some 
point not discussed above, we will be most happy to respond. 

We would like once again to express our pleasure at being given 
the opportunity to make this statement and to further express our 
willingness to cooperate in any way possible toward the successful 
completion of the committee’s objectives. 

The Cuarrman. Thank you very much, Mr. Ballou. 

Did the AEC know at the time you filed your application what type 
of reactor you were trying to build ? 

Mr. Batiov. Yes, sir. 

The Cuarrman. They were fully informed of that? 

Mr. Batiov. We presented a full technical description of the re- 
actor, and that description has never been changed. 

The CHarMan. You made your application on what date? 

Mr. Batiovu. On February 1, 1956. 

The Cuarman. Then you have spent about a year? 

Mr. Batiou. We spent about a year trying to meet the criteria of 
the Commission. 

The Cuamman. Do you have any estimate of the cost to your city? 

Mr. Batxov. The last estimate Y uave is about $8,000. 

The Cuarrman. You spent $8,000 and got nowhere? 

Mr. Barrov. Got nowhere, exactly. 
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The Cuairman. I also notice that you point out some of the diffi- 
culties you encountered along the line. There has not been a proto- 
type of this type of reactor in operation yet, but the idea has been 
advanced in England and has been successful. 

Mr. Battov. Calder Hall is a gas-cooled reactor. 

The Cuarrman. This was designed by what company ? 

Mr. Batiovu. The Ford Instrument Division of Sperry-Rand 
Corp. 

The Cuatrman. Senator Gore? 

Senator Gore. Could you not resubmit your application under the 
third round ? 

Mr. Batiov. We have studied our application for possible adapta- 
tion in the third round, but we feel that with lack of capital partici- 
pein by the Commission in the construction of the reactor it would 

e impossible for us to go ahead. 

Senator Gore. I remember that statement as a part of your pre- 
pared statement, but as I understood the third round, about the only 
thing excluded from capital participation would be brick and mortar. 

Mr. Batiov. Hardware. 

Senator Gore. From the statements of the Chairman of the Com- 
mission, I did not understand that there was excluded from capital 
participation by the Commission very much of the really expensive 
part of the reactor. 

Mr. Batiov. As we visualize this third round assistance, the as- 
sistance will be granted in the form of research and development 
grants. They state specifically that they will not bear any part of 
capital costs of the plant. 

Senator Gore. Yes, but did you happen to read the statement of 
Admiral Strauss which he made in December? Do we happen to 
have a copy of that here? December 8, I believe it was. 

(Off the record. ) 

Senator Gore. We will come to that. If you have a copy of the 
testimony of the other day when Admiral Strauss was testifying, I 
quoted a paragraph from that speech. I will go to another point and 
then we will come back to that. 

I notice you recommend that the gas cooled reactor be constructed. 
Is that a prototype or large scale? 

Mr. Batxiovu. We think that a program should be inaugurated which 
will result in the actual construction of a powerplant reactor. ° 

Senator Gore. What is your opinion of the project at Idaho on 
which preliminary work is now underway by Aerojet? Is that gas 
cooled ¢ 

Mr. Baxiov. That is gas cooled, sir. I believe that our coproposer 
could better answer you on this point. We understand that this is 
an experimental-type reactor which is concerned primarily with 
military problems. 

Senator Gore. Not primarily with civilian power. 

Mr. Batxov. That is merely my understanding, sir. I can’t vouch 
for the accuracy of it. 

Senator Gore. That is being constructed for the Government under 
an Aerojet contract with the Government for that construction. 

Mr. Batxiov. That is our understanding, sir. 

Senator Gore. Do you know of any exploration of a new concept of 
reactor technology which has been undertaken by a private industry 
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prior to some technological development and exploration by the 
Commission itself? 

Mr. Bauuov. I have never heard of such a concept in practice, sir. 

The Cuarrman. If the Senator will yield at this point, I would like 
to ask if you made it perfectly plain to the Commission what type of 
reactor you were going to build when you made your application ¢ 

Mr. Batxov. Yes, sir. 

The Cuatrman. They knew it was a gas-cooled type? 

Mr. Batxov. Yes. 

The CHarrman. On what date in 1956 was the reason given for the 
turning down ? 

Mr. Batxiov. January 2, 1957. 

The Cuarrman. In other w ords, from the beginning you wanted to 
build a gas-type reactor ? 

Mr. Bauxov. Yes, sir. 

The Cuatrman. And 1 year later they told you it was not feasible? 

Mr. Battov. We were aware of the technical problems involved in 
a gas-cooled reactor and we took into account those problems in our 
proposal by phasing the proposal. We suggested that a certain 
amount of research and development work be done. 

The Cuarrman. Of course if it was turned down for lack of a pro- 
totype, we didn’t have one in 1956 and we don’t have one in 1957. 

Mr. Batiov. That is right, sir. 

The Cuatrman. So why couldn’t they have turned it down and 
saved the $8,000 ? 

Mr. Batnovu. That point is very well taken, sir. 

Senator Gorr. It would have been worth some $8,000 to you if it 
had been rejected earlier ¢ 

Mr. Baniovu. That is right, if the decision had been made immedi- 
ately it would have saved us that much money. We received a liberal 
education In return for our $8,000, however. 

Senator Gorr. On the basis of that, your recommendation to this 
committee is that the Government proceed with the reactor-develop- 
ment program forthwith ? 

Mr. Battovu. Which will result in the development of a gas-cooled 
reactor for power use, wherever it may be. We believe the reactor con- 
cept has much merit and, if you will, a crash program should be 
undertaken to bring it to realization. 

The CHarrMan. It would appear to me that having a prototype or 
not having a prototype had nothing to do with the decision. It was 
known that we did not have a prototype. So if we were going to 
turn it down on the basis that we did not have a prototype and didn’t 
know enough about it, the decision could have been made when you 
made the application and you could have gone on about your work. 

Mr. Baxtov. I would like to point out one thing and [ would not like 
to have it sound like sour grapes. The Commission did accept one 
proposal for a reactor of which there is no prototype and which tech- 
nieally is more advanced than the gas-cooled reactor in our opinion, 
and that is the sodium-deuterium reactor. 

The Cuarrman. Mr. Kilday. 

Representative Kitpay. No, thank you, Mr. Chairman. 

Senator Gore. If you don’t mind, Mr. Chairman, I have now before 
me the paragraph from the statement of the Chairman of the Com- 
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mission, which statement led me to the conclusion that the incentives 
and aids and assistance of the third round were far and away more 
generous and encouraging, if not enticing, than either the first or 
second round. I would like to read this ‘paragraph. Quote: 

There is both need and opportunity to move ahead at an accelerated pace not 
only in actual construction of full scale experimental and prototype nuclear 
powerplants, but also in expanding our store of technology by means of more 
complete research and development. Therefore, 1 am proposing that the Com- 
mission substantially increase the existing opportunities for Government assist- 
ance in this respect by assuming a greater share of the cost of research and 
development as distinct from the actual construction cost. This extension of 
Government assistance in addition to the Commission’s own experimental proj- 
ects would apply not only to proposals found acceptable under the new third 
round of the power demonstration program, but also the projects already initiated 
under the earlier first and second rounds. I am confident that such Govern- 
ment support for research and development will have a highly encouraging effect 
on the rate of progress of the entire nuclear industry. It will involve— 

Now I come to the particular part to which I was referring— 

not alone the design of the reactors themselves, but the improvement of ma- 
terials, cheaper and longer lived fuel elements, reactor physics, heat-transfer 
methods, fluid mechanics, chemical processing, waste disposal, reactor safe- 
guards, and many other things that go to make up the broad challenge of cheap, 
plentiful, and safe nuclear power. 

The point I was attempting to make with you, Mr. Ballou, is that 
if this paragraph from the statement of the Chairman of the Commis- 
sion is an accurate description of the added assistance, incentives, and 
encouragement, about all I can see eliminated is the brick and the 
mortar, which are a rel: atively minor part of the cost of the reactor. 

Mr. Batrov. I am afraid that we do not necessarily agree with the 
admiral there. We have no risk capital as such to construct a reactor. 
We can only spend that amount of money which we could spend for 
a conventional power-producing unit, if you will. We cannot go 
beyond that capital cost. 

Senator Gore. In any event, as I understand you, your application 
was not turned down on any of these grounds. 

Mr. Batxov. No, sir. 

Senator Gore. But on the ground that no prototype—— 

Mr. Batuov. The basic feasibility had not been demonstrated. 

Senator Gore. Thank you, Mr. C hairman. 

The CHarrman. I hold in my hand a statement which was sent in 
by the Ford Instrument Co., a division of Sperry-Rand Corp. Speak- 
ing of the lack of experience in this field, they say : 

After several years of study we have concluded that a system using a gas- 
cooled reactor offers one of the best means of furnishing energy which would 
be competitive with normal fuels in combination with a closed-cycle gas turbine 
utilizing the same reactor-gas coolant. 

They participated in a lot of our research and development work 
along with the nuclear power reactor and many other projects. 

Mr. Barxov. That is right. We were very careful in choosing our 
CEPEUPOSEE. 

The Cuarrman. It w - not just a lack of experience here? 

Mr. Batxov. No, sir; I don’t believe so. 

The Cuairman. It wasn’t that at all. 

Mr. Batiov. We were very careful in choosing our reactor manu- 
facturer. 
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The Cuarrman. They had been accepted many times by the AEC 
to do this type of work on reactors? 

Mr. Bauxov. That is right, sir. 

The CuHarrman,. Senator Dworshak. 

Senator Dworsnak. Mr. Ballou, in your statement you said: 

It is therefore our opinion that if the public interest requires, as we believe 
it does, a rapid development of nuclear power, the development and demonstra- 
tion should be done by the Government at Government expense, and Congress 
should make funds available and see that the program is carried to completion. 

How would you apply that suggestion to your own local situation ¢ 
What do you want us to infer from that ? 

Mr. Ba.iov. We have no selfish motive here, sir. We believe that 
the Gore bill as originally proposed would have been the best means 
of accomplishing the development of civilian power by mezxns of 
reactors. Regardless of the site, whether they are located in city 
or town or an atomic-energy facility our recommendation is that 
actual construction of the powerplant and the operation of it should 
be by the Government itself. 

Senator Dworsuak. In your case you think that the Congress 
should provide funds for the Commission to actually construct a plant 
and then make it available for operation in your community ? 

Mr. Batxiovu. No, sir; that is not our recommendation. 

Senator Dworsuak. Will you clarify it a little bit? I want to be 
sure I understand you. 

Mr. Batiou. We are taking a broad viewpoint, I believe. We feel 
that if we are ever to have a nuclear powerplant available for us, that 
we can buy with our own funds, this prototype must be built and oper- 
ating experience gained. We feel that the only way it is going to be 
done is to have the Government build it somewhere and get the operat- 
ing experience and establish the capital costs, and then we can go 
ahead and buy it as we would a conventional plant. 

Senator Dworsuak. You are implying that the Government merely 
should provide a prototype and the research and development but not 
actually construct plants which might subsequently become available 
to use ¢ 

Mr. Batiov. No, sir. I believe it is clear that we recommend that 
the Government build and operate these plants at its own expense. 

Senator Dworsuak. Just a single plant, a demonstration plant ? 

Mr. Batiov. A demonstration plant. 

Senator DworsHak. And in this case because there has not been 
a prototype you thought that would be a very appropriate place to 
have a demonstration plant? 

Mr. Batxiov. In the second round invitation it seemed that we could 
help the Commission as well as the Commission could help us. In our 
original proposal, which was filed in February of 1956, we offered to 
invest the equivalent amount of money that a conventional plant 
would cost us and pay the equivalent amount of money in operating 
the plant that we would for a conventional plant, but that was terme 
unacceptable by the Commission. 

Senator DworsnaKk. That would be virtually a joint venture. 

Mr. Batiov. That is correct. 

Senator Gore. Mr. Chairman, 

The CHarrmMan. Senator Gore. 
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Senator Gore. As I understand your position, it is that you think 
the development of economic atomic power can be brought about in 
a reasonable time only by the Government itself demonstrating the 
feasibility and successful method of construction and operation of an 
atomic powerplant. 

Mr. Batiov. That is 100 percent correct. 

Senator Gore. You, asa public utility executive, take the view, then, 
that such an act on the part of the Government would open the door 
for the construction and operation of such a plant by the city of 
Holyoke, Mass. 

Mr. Batxov. That is right. 

Senator Gore. Now let me ask you if you think that this would be a 
boon and an advantage and open the door of opportunity to your 
utility, why would not F that be true of a private utility ? 

Mr. Batxov. It certainly would, sir. 

Senator Gore. Thank you. That calls for a statement on my part. 

I have viewed this proposal as being one of the greatest boons to 
private enterprise. Once a successful economic means of constructing, 
operating, and generating atomic power has been demonstrated, then 
atomic power w ill blossom and bloom under the auspices and profitable 
operation of private enterprise. Until that is demonstrated, private 
enterprise will continue under pressure and continue to lose money, 
and the American people will continue to suffer the tardiness of atomic 
power development. 

Mr. Barxov. I agree with you, sir. The only really true free com- 
petitive enterprise system in the utility business is the manufacturer, 
and he is the one who is suffering at the present time. 

Senator Gore. The manufacturing business which would supply to 
you, if you were to buy a reactor, the parts, the instrumentation, the 
wenerators, et cetera, is identically the same manufacturing industry 
that would supply them to Consolidated Edison or to the Pacific 
Edison or whatever private concern wanted to buy a reactor. 

Mr. Batxov. That is right. 

Senator Gore. The utility concerns, whether public or private, are 
not in the business of manufacturing reactor parts, generator parts, 
or indeed parts of any sort. 

Mr. Bariov. That is right. They are interested in buying them 
at the best price possible. 

Senator Gore. If the Government demonstrates the feasibility and 
economic advantage of this, then not only will the manufacturing 
industry benefit, but the utility industry, whether public or private, 
will vastly benefit and the public likewise. 

Mr. Batxov. That is our feeling. 

Senator Gore. Thank you, Mr. Chairman. 

The Cuarrman. Mr. Ballou, on page 3 of your statement you state 
“The greatest single problem to be encountered was the requirement 
of the Atomic E nergy Commission that the proposal submit a closed- 
end proposal,” a fixed price. 

Do you think that the main reason for rejection of your proposal 
was that you could not meet that requirement, or was it the very fact 
that there was no guide or protoype of the gas-cooled reactor? Do 
you feel that the chief objection of the AEC and its reason for turning 
down your proposal was the fact that you could not have a fixed 
price on the parts, the reactors and everything else ? 
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Mr. Bauxov. I will say that that was the problem in the beginning, 
but as our proposal was finally revised and finally sent to the Com- 
mission we had fixed closed-end prices. We gave them not only 
closed-end prices, we gave them maximum-cost prices. In other words, 
the opportunity was there for negotiation downward. 

We had a maximum fixed price established for all phases of our 
proposal. We had the proposal broken down into three distinct 
phases—the preconstruction research and development which had a 
fixed maximum cost price tag, the construction phase which had a 
fixed maximum price tag, and the postconstruction research and de- 
velopment period which also had a fixed-price tag. So we met fully 
the criteria of the Commission in this regard. There was no objection 
on the part of the Commission to that particular point. 

The Cuatrman. Where did that put the risk? 

Mr. Batxov. It put the risk on the Ford Instrument Co. and the 
city of Holyoke, if you will. 

The Crairman. In other words, they assumed all the risk for 
the whole design and completion of the reactor. 

Mr. Batiov. That is right, sir. If I may say, the Ford Instrument 
Co. stood ready to protect the city of Holyoke. 

The Cuamman. Mr. Kilday? 

Representative Kitpay. No questions. 

The Cuarman. Thank you very much, Mr. Ballou. 

(The Ford Instrument Co. statement and pertinent correspondence 
with the AEC regarding the Holyoke proposal follow :) 


STATEMENT PREPARED FOR THE STATUTORY HEARINGS OF THE JOINT COMMITTEE ON 
ATOMIC ENERGY BY THE FORD INSTRUMENT CO. DIVISION, SPERRY RAND CorP. 


In response to an invitation of the Joint Committee on Atomic Energy, it is 
our pleasure to respond with a statement concerning our views on the progress 
and on the needs of industry in order to accelerate the progress in the devel- 
opment of nuclear energy for peaceful uses. 

Ford Instrument Co., a division of the Sperry Rand Corp., employs at the 
present time approximately 2,800 people. The company’s main activity since its 
founding in 1915 has been the design, development, and manufacture of con- 
trols, computers, and instruments for use by agencies of the Defense Depart- 
ment and, more recently, the Atomic Energy Commission. In 1953, we estab- 
lished a nuclear engineering department which has been engaged in the develop- 
ment and manufacture of reactor instrumentation and controls and in engi- 
neering studies of new reactor systems. 

After several years of study, we have concluded that a system using a gas- 
cooled reactor offered one of the best means of furnishing energy which would 
be competitive with normal fuels and, in combination with a closed cycle gas 
turbine utilizing the same reactor gas coolant, would provide an economical, 
efficient, simple, and safe power system. While such a system would be re- 
stricted for the present to installations supplying between 5,000 and 30,000 kilo- 
watts of electrical energy due to current design limitations in turbine size, 
there would be in our opinion be innumerable applications for a power unit of 
this size in ship propulsion, remote military installations, high-cost fuel areas 
in this country, and in almost all other areas in the world where large power- 
plants are impractical because of lack of power distribution networks. 

We have also concluded that, using an efficient plant of this type, essentially 
automatic, a series of units spaced around a large municipality or across a 
sparse area would probably prove more economical and would certainly mini- 
mize the vulnerability to attack now presented by extensive interlocking net- 
works depending upon large central stations. 
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Our engineering studies to date demonstrate the theoretical feasibility of the 
gas-cooled reactor system, and at the same time have indicated areas where con- 
siderable experimentation is required in order to demonstrate the practicability 
of the system. Such experimentation, as well as the research and development 
work required to demonstrate the feasibility of the entire system, requires the 
expenditure of considerable sums of money, the investment of a great amount 
of engineering time and effort, use of facilities, some of which are not available 
at present, and, upon completion of the research phases, construction and opera- 
tion of a pilot plant. The cost to carry out the full program, estimated at over 
$10 million, is beyond that which an individual company would ordinarily be able 
to bear. Furthermore it is our understanding that it is the policy of the Atomic 
Energy Commission to sponsor research into just such areas of general applica- 
tion as this, since the results of a successful program on the gas-cooled reactor 
system would provide broad benefits to commerce and industry both at home and 
abroad. 

Some progress has been made. We have received modest support from the 
Commission in sponsoring further studies of the gas-cooled reactor system. The 
Commission has also undertaken the program known as the gas-cooled reactor 
experiment, a program devoted largely to experimentation in the lower power 
ranges for the specific requirements of certain military applications. This pro- 
gram will undoubtedly furnish certain valuable data in the future. 

There are, however, many additional areas requiring exploration and proving 
out in order to demonstrate the feasibility of a power generating system, using 
the gas-cooled reactor, closed cycle turbine system in the area of more efficient 
and economical operation, in considerably higher power capacities. 

We believe, therefore, that full-scale program of research and development can 
and should be undertaken with the immediate objective of advancing the solu- 
tion of problems in a gas-cooled reactor system. Such a program was proposed 
to the Commission, under its second round reactor demonstration program, jointly 
by the city of Holyoke, Mass., and Ford Instrument Co., and included an offer 
to provide, at our expense, the special facilities, not now available, which are 
necessary in order to conduct certain phases of development on the gas-cooled 
reactor system. This proposal was rejected on the basis that the technical feasi- 
bility of the proposed plant would be contingent on the resolution of certain basic 
questions. 

Representatives of the Commission have stated that there are at present in- 
sufficient funds to allocate to an expanded research and development program 
for the gas-cooled reactor power system. It is our understanding that support 
is available under the second and third round demonstration programs for 
research and development work on projects which are to result in construction, 
within a defined time limit, of specific generating plants, but that support for 
experimentation aimed at demonstrating the feasibility—or lack of feasibility— 
of a potentally valuable system not yet advanced enough to justify the obligating 
of actual plant construction is restricted by existing fund limitations. While 
there has been considerable interest in this country and abroad in the status 
and progress of our work in the gas-cooled reactor system, neither we nor 
anyone else are as yet in a position to guarantee the feasibility of plant opera- 
tion prior to completion of a program of experimental work. 

We believe it is the intention of Congress that the Atomic Energy Commission 
should encourage progress in peaceful uses of nuclear energy by sponsoring 
research and development in new and improved reactor systems, with industry 
participating by significant contributions of manpower, equipment, and some 
facilities. We therefore believe that the Congress should make funds available 
to the Commission which will permit them to accomplish this end, without the 
requirement for actual commitments for construction of plants until an advanced 
type of reactor has been proven feasible by research and development. With 
Government support for feasibility proof, we believe there will be adequate 
industry acceptance of the risk involved in construction and operation of:such 
plants, contingent only upon Government indemnity for liabilities beyond avail- 
able insurance limits. 

Forp INSTRUMENT Co., 
DIVISION OF SPERRY RAND Conrp., 
RAYMOND F. JAHN, President. 


Lone Istanp City, N. Y., February 18, 1957. 





ATOMIC ENERGY INDUSTRY 257 


MARCH 2, 1957. 
Mr. K. E. FIevps, 
General Manager, United States Atomic Hnergy Commission, 
Washington, D. C. 

Dear Mr. Fietps: Mr. Durham asked me to request the Commission’s comments 
on a telegram we recently received from the city of Holyoke, Mass., gas and 
electric department, which stated as follows: 

“It is understood that Dr. Davis, Director of Reactor Development, has stated 
in testimony before your committee in response to a question by you that AEC 
cannot see its way clear to committing itself to constructing a plant where 
there are sO many test problems and uncertainties involved. The Director of 
Reactor Development of AEC apparently does not understand the terms of the 
Holyoke proposal. The Holyoke proposal does not require any such commit- 
ment until test problems and uncertainties are satisfactorily resolved.” 

It would be appreciated if you would arrange for appropriate Commission 
representatives to review Mr. Ballou’s testimony and the statement by the Ford 
Instrument Division of Sperry-Rand, together with comments by Commission 
representatives during the 202 hearings with a view to explaining or reconsider- 
ing the Commission’s action on the Holyoke proposal. 

Sincerely yours, 
JAMES T. RAMEY, Heecutive Director. 


ATOMIC ENERGY COMMISSION, 
Washington, D. C., March 22, 1957. 
Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

DreaR Mr. RAMEY: Reference is made to your letter of March 2, 1957, requesting 
further explanation of the Commission’s action on the proposal from Holyoke 
and the Ford Instrument Division of Sperry-Rand under the Commisison’s power 
demonstration reactor program. The telegram from the city of Holyoke quoted 
in your letter noted that the proposal did not require a commitment to construct 
a plant until test problems and uncertainties are satisfactorily resolved. 

The primary purpose of the power demonstration part of the Commission’s 
civilian power reactor program is to stimulate industrial participation in the 
application of nuclear power technology. A reasonable amount of research and 
development is considered justifiable in connection with nuclear power demon- 
stration projects. This supporting research and development should be for the 
purpose of providing engineering design data, developing and testing major 
components, and improving the economics of the nuclear plant performance. It 
is not considered appropriate to enter into these projects when they involve 
major questions of technical feasibility to be resolved in a supporting research 
and development effort. There are more satisfactory and, we believe, more 
logical and workable ways of conducting research and development of this type. 

Obviously, there is a judgment factor involved in evaluating technical feasibil- 
ity and timeliness of projects proposed under the power demonstration reactor 
program. In this connection, it may be helpful to review specific action taken 
on proposals received by the Commission and considered along with the Holyoke- 
Ford Instrument Co. proposal. This is done in the attached table. 

To summarize, it was and still is our conclusion that the reactor concept 
included in the Holyoke proposal represented numerous technical uncertainties 
of a nature and degree to render it inadvisable to make any present arrange- 
ments, either of a firm or contingent nature, leading to construction and opera- 
tion of a demonstration plant. It is our belief that the best course is rather to 
carry out present plans for exploration of high-temperature gas-cooled reactor 
problems by means of the gas-cooled reactor experiment and other research and 
development efforts within our current program. Mr. Davis’ testimony referred 
to by the city of Holyoke telegram was based on this conclusion. 

I trust the above discussion will be of assistance to you. 

Sincerely yours, 
K. E. FIELbs, General Manager. 
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Our next witness is Mr. Elmer L. Lindseth, representing the Edison 
Electric Institute. You may he seated and proceed with your state- 
ment, Mr. Lindseth. 







STATEMENT OF ELMER L. LINDSETH, VICE CHAIRMAN, COMMITTEE 
ON ATOMIC POWER, EDISON ELECTRIC INSTITUTE 





Mr. Linpseru. My name is Elmer L. Lindseth. I am president of 
the Cleveland Electric Uluminating Co., vice chairman of the Edison 
Electric Institute Committee on Atomic Power and a past president 
of the institute. 

I am appearing here today on behalf of the institute in response to 
the invitation of the Joint Committee. Chairman Durham’s invita- 
tion for a representative of the institute to present its views at these 
hearings on the development, state, and growth of the atomic energy 
industry is greatly appreciated in view of the vital interest which the 
institute as a body, and its member companies, who serve 75 percent 
of the Nation’s electric users, have in these matters. 

This statement has been authorized by the Edison Electric In- 
stitute committee on atomic power which comprises 14 member com- 
pany executives. The names and business affiliations of the members 
of the committee are appended to this statement. 

The unique genius of the American economy under free enterprise 
has given the United States undisputed world leadership in electric 
power production over many decades, utilizing every available energy 
source. Electric utility companies have a long record of reducing 
the cost of their service to the public through development of new 
methods and processes and improved efficiency of operation. The 
industry today employs or available means in order to continue this 
long-term trend for the benefit of our customers. To this end we be- 
lieve that development of nuclear power is a logical extension of our 
continuing endeavor to provide electricity in abundance at the lowest 
possible price. The present program of nuclear development, involv- 
ing expenditure of hundreds of millions of dollars, exemplifies this 
continuing endeavor. 

During the past year substantial progress has been made in the de- 
velopment of nuclear power. Since the Joint Committee is to receive 
statements from representatives of most of our industry groups or 
companies sponsoring projects for the development of nuclear plants, 
we shall not in this statement attempt to review progress made on a 
particular plant or on specific technic a problems but rather will limit 
our comments to the overall industry picture. 

At the time of our committee’s last presentation before the Joint 
Committee in May of 1956, 44 electric power companies and associated 
service organizations had announced plans for deve ‘lopment and con- 
struction of 9 nuclear power plants ranging in size from 3,000 to 236,- 
000 kilowatts of capacity. Their participation was in one of three 
ways: 2 projects were going forward under the AEC 5-year reactor 
development program, 2 2 under the power demonstration reactor pro- 
gram and 5 for development on a straight license basis. 

Since last May and up to last week three additional companies or 
groups of companies had announced plans for the development and 
construction of nuclear powerplants. 
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In October 1956, Carolinas-Virginia Nuclear Power Associates, 
Inc., consisting of 4 utilities in the area, announced its intention to 
construct a nuclear powerplant or plants. 

In December 1956, the New England Electric System, which is a 
sponsor of the Yankee Atomic Electric Co, as well as Atomic Power 
Development Associates, Inc., announced plans to construct a 200,000 
kilowatt (electric) nuc lear powerplant in its service area with com- 
pletion schedule in 1964. 

Karlier this month a group of utilities in Minnesota, Wisconsin, 
Missouri, North and South Dakota, and Iowa announced that it is 
undertaking a nuclear powerplant with electric capacity of 60,000 
kilowatts on the system of Northern States Power Co. 

This week 2 other companies or groups of companies have indicated 
their intention to proceed with reactor projects. An Ohio Valley 
group, consisting of 12 companies, announced that it intends to sub- 
mit a proposal for the comprehensive development of an advanced 
reactor concept, including the construction of a prototype reactor 
with heat output of 50,000 kilowatts. Pacific Gas & Electric Co, an- 
nounced that it intends, either alone or in partnership with other 

California investor-owned electric utility companies, to submit a pro- 
ea under the AEC third round invitation involving a large-scale 
advance-type pressurized water or boiling water reactor ‘electric 
powerplant. 

These 5 undertakings announced in recent months bring to 14 the 
number of reactor projects in which electric power companies are par- 
ticipating. These projects, in which 69 companies are participating, 
are expected to have an electric capacity in excess of 1,500,000 kilo- 
watts and involve expenditures of over $400 million of investor funds. 

As shown in appendix A, 7 of these are either under construction 
or in the immediate preconstruction phase. As indicated in appendix 
B, 7 are in various stages of planning. 

In addition, Middle South U tilities, Inc., and its 4 operating sub- 
sidiaries, Arkansas Power & Light Co., Louisiana Power & Light Co., 
Mississippi Power & Light Co., and New Orleans Public Service Inc., 
have informed the AEC that they are conducting investigations of 
the feasibility of constructing a nuclear plant in their service area. 

In selecting reactors for development and construction the electric 
power companies or groups of companies continue to be guided by 
the very basic consideration that development and construction of 
the reactor selected should make a significant contribution toward the 
ultimate achievement of commercial utilization of nuclear power. It 
is the opinion of the individual companies that commercial utilization 
of nuclear power best can be achieved through development and con- 
struction at this time of a number of different reactor types and varia- 
tions. This is because of the belief that it is not possible to make a 
determination now as to which reactor type or types ultimately will 
prove most advantageous for commercial use. Therefore, the present 
broad program entails the dev elopment of a number of different basic 
reactor types, plus variations and improvements of certain of those 
types. 

At present, large-scale demonstration projects are under construc- 
tion or in an advanced stage of planning for 4 of the reactor types 
that were included in the AEC’s original 5-year program; namely, the 
pressurized water reactor, the boiling water reactor, the sodium- 
graphite reactor, and the fast-breeder reactor. 
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In announcing its third round power demonstration reactor pro- 
gram, the AEC stated that progress in the technology of two other 
types of reactors is such that construction of additional large-scale 
demonstration projects of those types presently is warranted and de- 
sirable. These are the natural-uranium heavy-water moderated re- 
actor and the fluid fuel reactor system. An aqueous homogeneous 
reactor of the latter types has been the subject of a joint research and 
development project since July 1955 by Pennsylvania Power & Light 
Co. and Westinghouse Electric Corp., and is being studied for a large- 
scale demonstration. 

A natural-uranium heavy-water-moderated reactor in large size is 
being studied as to feasibility by the Florida nuclear power group, and 
a heavy-water-moderated reactor which either would use natural- 
uranium fuel or would be a prototype for a large-scale natural-ura- 
nium reactor, among other reactor types, is being studied by Middle 
South Utilities, Inc. 

These developments are mentioned in order to emphasize that power 
companies are making every effort to respond to the AEC’s invita- 
tion for nuclear powerplant proposals. 

Power companies also are cognizant of that part of the AEC’s third- 
round announcement that invites proposals for other types of reactors, 
including those that represent variations of designs for currently 
active projects. We feel that our broad goal, namely, that each un- 
dertaking makes a significant contribution toward achievement of 
ultimate commercial utilization of nuclear power, can best be met 
through development and construction both of variations of types 
already being developed and more advanced reactor types not yet 
undertaken. 

It may be desirable to develop and construct small-scale reactors 
of promising types without turbine generator facilities, at least ini- 
tially. Omitting the turbine generator facilities from prototype 
projects of most reactor types does not in any sense impair the tech- 
nical contributions which can be derived from design, construction, 
and operation of such reactor types. Substantial advances in reactor 
technology already have been made through construction and opera- 
tion of experimental power reactors, with no electric output, by the 
AEC. 

A number of companies in our industry are studying advanced de- 
signs of nuclear power reactors. We expect that these activities will 
expand. Three organizations whose research and development work 
exemplifies our industry’s activity in this field are Atomic Power De- 
velopment Associates, Inc., which is supported by 33 electric power 
companies and 12 other business organizations, Nuclear Power ieee 
supported by 7 electric power companies and 1 other business organi- 
zation, and the recently formed Ohio Valley Group made up of 12 
companies. 

In September of last year the Edison Electric Institute organized 
a technica] appraisal task force on nuclear power. Inasmuch as the 
task force is submitting a statement to the Joint Committee for in- 
corporation in the record of these hearings, it is not necessary to re- 
iterate here its membership or purposes. Electric power companies 
expect to look to this task force, as well as to the AEC and others, for 
future guidance in carrying out their respective programs of nuclear 
power development. The technical reports of the task force will be 
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made available to the Joint Committee, the AEC and others interested 
in the furthering of nuclear power development. 

We would like to emphasize again the need for legislation to pro- 
vide governmental indemnity with respect to nuclear powerplants in 
addition to such indemnity insurance as now appears to be available 
commercially. It is understood that hearings on this subject are to 
be held at a later date and we would appreciate the opportunity to 
express our views to you at that time. 

The Atomic Energy Act of 1954 contains a 09 me e clause gov- 
erning the disposal of byproduct energy produced by facilities owned 
by the United States. ‘As we have indicated to the Joint Committee 
previously, the Edison Electric Institute favors amendments of the 
1954 act so as to provide a nondiscriminatory means for disposal of 
electric energy to take the place of that now prescribed by section 44. 
The institute also advocates deletion of the preference clause relating 
to license applications as contained in the last sentence of section 182 
(C) of the Act. 

In summary, the past year was one of continued progress and sig- 
nificant expansion of our industry’s program of nuclear power de- 
velopment. Present plans of electric power companies, both in con- 
struction of nuclear powerplants and in study of advanced reactor 
concepts, comprise a comprehensive program. As additional oppor- 
tunities or needs develop we expect that necessary further steps will 
be taken by our industry, with emphasis on advancing the technology 
and economices of nuclear power applications. 

On behalf of the Edison Electric Institute, its committee on atomic 
power, and its member companies serving 75 percent of all electric 
users in the United States, I want to again express appreciation for 
the invitation to appear here today. 

There are then appended to the statement the membership of the 
committee on atomic power; Appendix A, being a table of seven nu- 
clear powerplants under construction or in the imediate pre-construc- 
tion phase; Appendix B, a list of seven reactor projects in various 
planning stages based on published information to date; and Appen- 
dix C, comprising lists of the member companies of the several groups 
sponsoring nuc lear projects or plants. 

The CuarrMan. Without objection these documents will be included 
in the record. 

(The documents referred to follows :) 


MEMBERS OF EDISON ELECTRIC INSTITUTE COMMITTEE ON ATOMIC POWER 


W. L. Cisler, president, the Detroit Edison Co., Detroit, Mich. 

P. A. Fleger, chairman, Duquesne Light Co., Pittsburgh, Pa. 

G. M. Gadsby, chairman, Utah Power and Light Co., Salt Lake City, Utah 

A. S. King, president, Northern States Power Co., Minneapolis, Minn. 

J. W. McAfee, president, Union Electrie Co., St. Louis, Mo. 

C. B. McManus, vice chairman, the Southern Co., Atlanta, Ga. 

I. L. Moore, president, New England Electric System, Boston, Mass. 

C. E. Oakes, president, Pennsylvania Power & Light Co., Allentown, Pa. 

R. G. Rincliffe, chairman, Philadelphia Electric Co., Philadelphia, Pa. 

H. R. Searing, chairman, Consolidated Edison Company of N. Y., Inc., New York, 
N.Y. 

Philip Sporn, president, American Gas and Electric Co., New York, N. Y. 

N. R. Sutherland, president, Pacific Gas and Electric Co., San Francisco, Calif. 

Chairman: Edgar H. Dixon, president, Middle South Utilities, Inc., New York, 
MG as 

Vice Chairman: E. L. Lindseth, president, the Cleveland Electric Illuminating 
Co., Cleveland, Ohio. 
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APPENDIx C 






Nuclear Power Group, Inc.: 
American Gas & Electric Service Corp. 
Commonwealth Edison Co. 

Central Illinois Light Co. 
Illinois Power Co. 

Kansas City Power & Light Co. 
Pacific Gas & Electric Co. 
Union Electric Co. 

Power Reactor Development Co. : 
Alabama Power Co. 

Central Hudson Gas & Electric Corp. 
Cincinnati Gas & Blectric Co. 
Columbus & Southern Ohio Electric Co. 
Consumers Power Co. 

Delaware Power & Light Co. 
Detroit Edison Co. 

Georgia Power Co. 

Gulf Power Co. 

Iowa-DTlinois Gas & Electric Co. 
Long Island Lighting Co. 
Mississippi Power Co. 

Philadelphia Electric Co. 

Potomac Electric Power Co. 
Rochester Gas & Electric Corp. 

The Southern Co. 

Toledo Edison Co. 

Wisconsin Electric Power Co. 

Yankee Atomic Electric Co.: 

Boston Edison Co. 

Central Maine Power Co. 

Central Vermont Public Service Corp. 
Connecticut Light & Power Co. 
Connecticut Power Co. 

Hartford Electric Light Co. 

Public Service Co. of New Hampshire 
Western Massachusetts Electric Co. 
New England Power Co. 

Cambridge Electric Light Co. 

New Bedford Gas & Edison Light Co. 
Montaup Electric Co. 

Carolinas-Virginia Nuclear Power Associates, Inc.: 

Carolina Power & Light Co. 

Duke Power Co. 

South Carolina Electric & Gas Co. 
Virginia Electric & Power Co. 

Florida Nuclear Power Group: 
Florida Power Corp. 

Florida Power & Light Co. 
Tampa Electric Co. 

Midwest Group: 

Central Electric & Gas Co. 

lowa Power & Light Co. 

Iowa Southern Utilities Co. 

Interstate Power Co. 

Mississippi Valley Public Service Co. 

Northern States Power Co. 

Northwestern Public Service Co. 

Otter Tail Power Co. 

St. Joseph Light & Power Co. 

Wisconsin Public Service Corp. 
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Ohio Valley Group: 
American Gas & Electric Service Corp. 
Cleveland Electric Illuminating Co. 
Columbus & Southern Ohio Electric Co. 
Dayton Power & Light Co. 
Indianapolis Power & Light Co. 
Louisville Gas & Clectric Co. 
Monongahela Power Co. 
Potomac Edison Co, 
West Penn Power Co. 
Ohio Edison Co. 
Pennsylvania Power Co. 
Southern Indiana Gas & Electric Co. 

The Cuamman. That is a very excellent statement and one that is 
very rosy, Mr. Lindseth, if it is carried out. I suppose people as repu- 
table as the companies you represent are expected and supposed to 

carry it out, is that correct ? 

Mr, Linpseru. Yes, sir. We have 75 years of history in the electric 
power industry of undertaking difficult engineering projects of sub- 
stantial size. This differs only in character. We recognize the com- 
plexity and difficulty of the problems, to be sure. We are confronted 
repeatedly in quite conventional construction, whether it be of a power- 
plant, a transmission line, or an office building, with the inflationary 
problems of the times, resulting in unanticipated cost increases. We 
are confronted with construction delays due to unavailability of mate- 
rials, even of quite conventional kinds. I think we are approaching 
this problem pretty realistically with regard to its size and difficulty. 

The CHatmman. I notice that you raise only two questions about 
changes in the 1954 act. I suppose you heard the statement of the 
gentleman just before you, Mr. Ballou, of the many problems that he 
faces. Would you mind pointing out to the committee some of the 
major problems that your people are facing. You represent a large 
group and evidently cover the field pretty thoroughly. 

Mr. Linpseru. With regard to the problems of the industry collec- 
tively, in whose behalf I am speaking, the industrywide problems are 
those stated here and the suggestions for amendment to the act are 
only those two. With regard to individual projects that might have 
technical problems, fuel processing problems, fuel charge problems, 
indemnity problems, safety problems, site location problems there I 
think probably I am not competent to speak for an individual project. 
And in view of the fact that for every project, or virtually every 
project we will either have a representative appear or submit a state- 
ment, I would defer to those statements on the individual problems. 

The Cuarrman. If there was a major block it probably would come 
‘o your attention since you head up the institute. 

Mr. LinpserH. Yes, on an industrywide basis. 

The CuarrMan. I am trying to determine if the act is operating 
‘well for industry or not. 

Mr. Linpseru. Our industry has only the suggested changes in the 
act under which we can proceed and go for ward. 

The Cuairman. Senator Pastore. 

Senator Pastore. I am slightly at a disadvantage because I came 
in toward the end of the remarks of the witness. Referring you to 
page 5, where I came in, in the first paragraph you say, “Tt may be 
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desirable to develop and construct small-scale reactors of promising 
types without turbine generator facilities, at least initially.” 

How do you feel about building large- scale reactors on these exist- 
ing facilities of public utility companies as against building reactors 
at ‘Gover nment installations? 

Mr. Linpseru. Our industry steadfastly favors the building of re- 
actors on the utility systems existing. 

Senator Pasrorg. For the purpose of the record I would like you 
to tell us why, because I think that is quite important. Why is it de- 

irable and preferable to do it that way Do I make my question clear? 

Mr. Linpseru. Yes. First of all, we are businessmen, all of us, 
and as businessmen we believe in the tranditional pattern which has 
resulted in the development of this country under free enterprise. 
We do not envisage atomic power essentially different in its long-range 
development from the discovery of oil or coal or other major advances 
in fuel. It is new and different. This country has achieved its 
present status in the world competition industrially and otherwise 
under a system which we think has been a successful system. We be- 
lieve in that system and we suggest no change. 

Senator Pastore. Isn’t there another advantage, too, that inasmuch 
as ultimately this current or this power will have to be distributed by 
existing facilities, would it not be well if the research and develop- 
ment in reactors grew up together with the research and development 
which has to take place with relation to transmitting this heat over 
into turbines, generators and what have you, in existing facilities. 
Is there any : advant: age in that respect ? 

Mr. Lrxpsern. With regard to research and development it is not 
a compelling advantage in view of the fact that the technology of 
transferring energy in either hot water or steam into electric power 
is a well-established and well-known technology. Electric generation 

requires some considerable amount of investme nt, materials, engineer- 
ing time, and does place some limitations on the experimental oppor- 
tunities with the reactor, namely, that if the cycle of operation of the 
reactor is dictated by the electric generation needs, we may have less 
opportunity to use it for research and development and experimental 
needs and to change or alter the reactor if such appears desirable. 
Likewise, we get to the point of life of the combined assets. Steam 
turbine generator facilities are inherently long-lived. 

Senator Pastore. Then you have, of course, training of personnel 
for one or the other. 

Mr. Linpseru. Yes, but the training of personnel for the operation 
of the turbogenerator is quite secondary i in importance to training for 
the reactor ortion. 

Senator Pasrorr. Why does private industry feel that the prefer- 
ence clause is a deterrent in view of the fact we do have an amendment 
to the 1954 law favoring high cost areas also? Do I make my question 
clear? 

Mr. Linpseru. Yes. 

Senator Pasrorr. Let me premise my question by saying that I was 
one of those who thought that the preference clause had no place 
in the 1954 law, but if we were going to have it we had to say some- 
thing about the high cost areas because I come out of New England 
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and that certainly is a high cost area. So we did amend the law by 
adding that feature, too. “Doesn't that overcome this obstacle which 
is cited with reference to the preference clause ¢ 

Mr. Linpseru. Our industry takes-no exeeption to that portion of 
the act which relates to preference in faver of high cost fuel areas. 
Our two exceptions relate to the preference granted to public agencies 
as defined, either as to the sale of power or the granting of licenses. 
We do not dissent from the other preferences in section 182 relating to 
the high cost fuel areas. 

Senator Pastore. That isall I have. 

The Crarrman. Mr. Kilday. 

Representative Kitpay. No questions. 

The CuHatrmMan. Senator Gore. 

Senator Gorn. You are vice chairman of the Edison Electric Insti- 
tute Committee on Atomic Power? 

Mr. Linpseru. Yes, sir. 

Senator Gore. Who ischairman ? 

Mr. Linpsern. Mr. Edgar Dixon, president of Middle South Util- 
ities, Inc. 

Senator Gore. Is he the same Mr. Dixon who won fame partly 
through the Dixon- Yates contract ? 

Mr. Lipnpseru. He was a partner in the Dixon- Yates contract, yes. 

Senator Gore. In your statement today you list seven reactors, is 
that correct, pl: ints under construction or in immediate prec onstrue- 
tion phase. That is in the exhibit attached to your statement. Am I 
correct that there are seven / 

Mr. Linpseru. Yes. 

Senator Gore. Was your company or the institute with which you 
are connected a contributor to this full-page advertisement which un- 
dertook to mislead the American people with respect to the number of 
reactors ¢ 

Mr. Linpsern. I think I would disagree with the characterization 
of the ad that it undertook to mislead the people of America. 

Senator Gore. Let’s see. Here is a large print. You can read that 
from where you are, I think: “How America will keep its lead in 
atomic electric power.” 

On the other side in still large print, but not as large as the first, 

“This is the way nations rate in nuclear reactors built. or planned. 
United States of America, 55. Great Britain, 17. Russia, 6. All 
others, 10.” 

You list seven this morning as under construction or in preconstruc- 
tion stage. This ad lists 55 as completed and 35 as building or 
planned. 55 and 35 add up to 90. Will you explain the difference 
between 90 and 7 ? 

Mr. Linpsern. Senator, I am here on behalf of the Edison Elec- 
tric Instituted. In your question you asked if we paid any part of 
that, and the answer is no, the Edison Institute did not pay any part 
of the cost of that ad. 

Senator Gore. Did the company with which you are individually as- 
sociated pay any part of it ? 

Mr. Linpseru. Yes. The Cleveland Electric Illuminating Co. is 
a participant in the electric company’s advertising program. 

Senator Gorr. Then in that capacity will you explain the difference 
between 90 and 7? 
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Mr. Linpseru. I didn’t prepare the ad. I didn’t perbicipate in its 
preparation. I do, however, know that there has been a full-scale 
hearing and discussion before one of the committees of the Congress. 
There is a complete record on it. I could either submit that record 
in answer to the question or get an additional one, but I am certainly 
not authorized by my committee to speak to the ad. 

Senator Gore. I will not press it further. 

In an entirely different tone and, I hope, attitude, I will ask you 
the same question that I asked Mr. Ballou from Holyoke, Mass, 
Would it not be a boon to the industry of which you are a spokesman 
if the Government should demonstrate the feasability of economic 
atomic power ¢ 

Mr. LrypserH. Whoever demonstrates that will make a real con- 
tribution to power generation in this country—whoever makes the 
demonstration. 

Senator Gorn. Then your answer would be yes? 

Mr. Lanpseru. It would be. 

Senator Gorx. That is the point that I have been urging. I have 
not urged that the Government proceed upon an atomic power gen- 
eration program to injury the private utility industry. I think it 
would be one of the greatest boons to the industry, to the people of 
our country, and to the free world. 

We have agreed that it would be a great boon to the utility industry 
whether private or public. I believe you would also agree that it 
would be a boon to the entire country to demonstrate this economic 
source of power. 

Mr. Lrnpseru. Yes. 

Senator Gore. Would you not agree, then, in the context of the 
cold-war conflict that it would be to the interest of the free world 
for the free world to first demonstrate and then to have in being a 
source of atomic energy ¢ 

Mr. Linpseru. Yes, I would agree with you on that. 

Senator Gore. If we are agr ial Chace, I solicit your help in bringing 
about such a program. 

Mr. Linpseru. Senator, you have gone only part way. You have 
excluded alternate methods to that of the development of this nuclear 
economic power by the Government. For example, you have excluded 
the possibility and the opportunity which we feel is very real and 
very great to accomplish these objectives at lower cost to society, pos- 
sibly sooner, by the development through the free-enterprise system. 

Senator Gore. In that I will join you. I want to facilitate your 
efforts. I commend you on the effort that you have made. It is a 
risky, hazardous business into which you can venture at great risk 
to your stockholders. I congratulate vou on what your industry has 
done. I welcome your efforts. I want to aid and assist and facilitate 
your further success. The greatest aid that the Congress, in my 
opinion, can possibly provide is the expeditious demonstration of 
economic atomic power. I solicit your assistance. 

Senator Pastore. Will the Senator yield? 

Senator Gore. I yield. 

Senator Pasrore. Do you feel that private industry alone in this 
country can meet the challenge of research and development in this 
field in competition with Russia where the economy is regimented, 
and England, where it is nationalized ? 
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Mr. Linpseru. With regard to answering the question in connection 
with Russia I have the extreme difficulty of wholly inadequate infor- 
mation on their program. With regard to England, the situation is 
different. I do believe that under the Atomic Energy Act of 1954 
this country is making vastly greater progress than in England in the 
ultimate achievement of economic electric power. 

Senator Pastore. But we have heard only within the last few days 
that the Japanese, who receive much more foreign aid from America 
than they receive from Great Britain, are contemplating buying a 
gas-cooled reactor from England rather than buying one from the 
United States. Wouldn’t that be a cause of concern for you if you 
were sitting on this side of the table? 

Mr. LinpsetH. From the point of view of our international position 
in world affairs ? 

Senator Pastore. From the point of view that apparently we have 
been outdistanced in one respect. 

Mr. Linpseru. We certainly are not outdistanced by the reactor 
which, conservation has it, that the Japanese are contemplating buy- 
ing, which is a Calder Hall duplicate. We need make no apologies in 
America for not having the Calder Hall type. Everybody would agree 
with that. 

Senator Pastore. How do you explain, then, the decision of the Jap- 
anese to buy one as against buying one from us? 

Mr. Linpsetn. I don’t know what is uppermost in the minds of the 
Japanese. 

Senator Pastore. I realize you don’t know that, but doesn’t it cause 
you concern ? 

Mr. Linpsern. From having talked to Sir Edwin Plowden about 
Calder Hall, it is a plutonium producer. It is necessary for the mili- 
tary program in England. It is justified as a plutonium producer. 
It generates electric power incidentally. It is not operated by the 
nationalized electric industry in Britain. It is located on an atomic- 
energy installation and operated by atomic-energy personnel. 

When we get in to the interrelations of weapons and power our 
industry is excluded and properly from the weapons considerations. 
Any statements about economic power in Britain are necessarily quali- 
fied by the plutonium credits. I repeat that the reactor technologically 
is not nearly as advanced as in America. They do have a singleness 
of purpose. They have a desperate necessity for developing a reactor 
that will generate power at any cost by virtue of the growing shortage 
of coal, the inability to get dollars with which to buy oil, the very 
difficult political Near East situation and the restrictions on the normal 
supplies from the Near East. 

If the Japanese, for whatever reasons, need a plutonium producer 
of the Calder Hall type, which is a plutonium producer and not a 
power reactor, then they may have been talking to the wrong people 
in America about buying a plutonium producer. I am in the realm 
of speculation there. 

Senator Pastore. I hope you are right. Unlike some of my col- 
leagues, I quite agree with you that there is a fitting place in research 
and development for a partnership between government and free 
enterprise. That was the motive and that was the spirit of the 1954 
amendment, and I heartily supported it and talked in favor of it 
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on the floor of the Senate. You have to realize, too, that with the 
establishment of in international agency for the peaceful uses of 
atomic energy, electric power produced by atomic energy has become 
a basic part. or an integral part of our foreign relations or foreign 
policy, because it would serve us little purpose to offer the the world 
20,000 kilograms of uranium, U-235, to burn in reactors if we are going 
to lose the reactor race to Russia or Great Britain. Wouldn’t you 
agree with that? 

Basically there is an interest here that far transcends the normal 
course of private industry or private-enterprise motives, for the rea- 
son that, after all, if you were left on your own there is no immediate 
need for electric power produced by atomic energy. We have an 
abundance of fossil fuels and conventional fuels in this country. But 
we are in a competition with the rest of the world. We are trying 
to win the hearts and the minds of people all over the world. We 
feel that one way of doing it is to reach this goal of producing a 
competitive basis electric power through atomic energy. 

Why doesn’t that create a necessity for Government participation in 
this field? Why should it be resisted by private industry if one does 
not step upon the toes of the others ? 

Mr. Linpseru. Your question is in two parts. 

Senator Pastore. I think it is in three parts. 

Mr. Linpseru. Let me take the last part. First with regard to 
the desirability of our achieving economic electric power, I hope there 
could be no dissent in this room, in our industry, or anywhere in 
America that that is a desirable objective locally, nationally, and in- 
ternationally. 

Senator Pastore. I admit that. 

Mr. Linpsetu. That is a premise on which we can start. Then we 
get to method, in the manner in which we get to method in the dis- 
cussion with Senator Gore, whether a program of greater magnitude 
than the present one by government is the best way to achieve a 
mutually agreed on worthwhile objective. We differ only in method. 
We don’t differ in the objective at all. 

Senator Pastore. What is the method that you differ with? What 
is there in the Government program that is objectionable to you as a 
businessman, if it is confined alone to reaching the state of practic- 
ability and not getting into commercial use ¢ 

Mr. Lrxpseru. We are now implying an alternate that hasn’t been 
expressed in these hearings, namely, the alternate to the program now 
going on in the country ‘which presumably is an acceleration by the 
Federal Government of a reactor program. I was asked by the 
chairman if we would withhold our comments on acceleration until 
subsequent hearings and devote ourselves at today’s hearings to the 
state of the art in the country. I do not come prepared to discuss 
any proposed legislation. 

Senator Pastore. That being the case, I shall not press the point. 

The Catan. Senator Dworshak. 

Senator DworsHak. In your statement, Mr. Lindseth, you mention 
that Pacific Gas & Electric Co. in California is planning some de- 
velopment of reactors, and in your listing of members of the Edison 
Electric Institute you have Utah Power & Light. With those two 
exceptions I do not find the names of any private utilities from the 
West or the Northwest. Is there any significance in that? 
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Mr. Linpsetu. First of all with regard to Pacific Gas & Electric, 
it is by its indication this week now to be participating in three re- 
actor projects simultaneously, which is the greatest number being 
undertaken by any American company. Second, with regard to the 
membership in additional groups, I believe the statement by Pacific 
Gas & Electric said that they would do this alone or in conjunction 
with others, and presumably the arrangements have not proceeded 
to such a point that they can disclose their partners, assuming they 
are going to get some. 

Other than that I have no comments on your question, is there any 
significance. 

Senator Dworsuak. Does your institute embrace the entire county, 
all the States—— 

Mr. Linpsern. Excuse me one minute, if I could interrupt. 
Southern California Edison is a participant in one of these projects, 
a joint venture in which the AEC through North American Aviation 
plans to construct a sodium-graphite reactor at Santa Susanna for 
which Southern California Edison Co. has installed a generator. 

Senator Dworsuak. Do you know whether your institute does rep- 
resent the private utilities of the West with those exceptions ? 

Mr. Linpsetu. Oh, yes, they are member companies in the 
Institute. 

Senator DworsuHaKk. Why don’t you list them? What I am trying 
to develop is merely this. I am not contentious in any way. I am 
just wondering whether there is any apparent interest on the part 
of utilities in the West in this broad ‘development or whether because 
of the vast potentiality of hydroelectric power, they are manifesting 
no interest at this time. Do you know? 

Mr. Linpseru. Yes, I do know, and it would be a misimpression to 
say they do not manifest any interest in this problem at this time. 
As you know, in California the vast bulk of our industry, 90 percent 
of the entire industry, is in 2 companies, Pacific Gas & Electric and 
Southern California Edison, both of which are working intensively. 
Pacific Gas is a member of 3 projects. Southern California isa 
member of the project I caaadieial Above that, in Oregon, Wash- 
ington, Montana, I believe the Chairman of the Commission men- 
tioned that he had received a letter from that group setting forth 
their studies, their interests, their problems. I don’t have a copy of 
that letter but having read the record I was put on notice. Possibly 
it was put into the record so you might have access to it. 

Senator Dworsnak. Apparently there is greater interest in the 
Midwest and in the East because of the greater need of developing 
other sources of power. Is that true? 

Mr. Linpsetu. I am not sure that I would state it that w ay. In the 
Pacific Northwest, by virtue of the preference clauses in the con- 
tracts, power presently available to our industry distributors will 
decline in the course of time, being reserved for preference customers, 
with the result that our industry will either exploit, to the extent 
available to them, hydro sources or it must turn to nuclear projects 
in the Pacific Northwest. 

Senator Dworsnax. The preference clause doesn’t apply to ex- 
clusive private development. It is only when the Government is in- 
volved, Federal plants. Why would you mention preference clauses 
as being a deterrent of any kind. in the development of this as far 
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as private utilities is concerned? Is it not true that private utilities 
can engage in any development, whether it be hydroelectric or this 
particular atomic energy development, and so long as they are in- 
vesting their own money the preference clause does not apply. 

Mr. Linpsern. Yes, that is the case. I might have misspoken in 
the use of the term. Presently the industry portion of the Pacific 
Northwest is obtaining power from the Bonneville Power Adminis- 
tration, but because of the operation of the prefence clause that 
amount of power in the years to come will decline, being transferred 
to preference customers. As a consequence of that, I see an added 
incentive to those people for the construction of nuclear plants, ab- 
sent hydro resources. 

Senator Pasrorr. If you expand. 

Mr. Lrxpsetu. That is inevitable. 

The Cuatmrman. Mr. Lindseth, most of the group that you repre- 
sent this morning—I don’t know the exact number—will be par- 
ticipating under the third-round program of the AEC. Since under 
the third round, research and development costs can be absorbed by 
the Government, the committee has been concerned about the in- 
creased cost of these plants, it having gone, I believe, from $55 mil- 
lion to $70 million for Consolidated Edison of New York. What 
is your thinking there? Will private industry absorb this extra 
cost or will a large part of it revert back to the Government’s cost 
under the present program ? 

Mr. Linpseru. We are speaking now of a proposal under the 
third round ? 

The CHarmman. That is correct. That is a good deal to be ab- 
sorbed, much more than under the first and second rounds. 

Mr. Linpseru. Yes. I think the third round in that regard will 
make a further contribution to the hastening of the day when we 
will achieve economic nuclear power. I believe it is stated in the 
published reports that both of these very recent proposals, that of 
Pacific Gas & Electric and its partners, and the Ohio Valley group, 
will both be submitted under the third-round invitation to submit 
proposals and both contemplate at least the discussion with the 
Commission with regard to research and development costs. 

The CHatrmMan. Has the same thing happened throughout the 
country with the conventional type plants! Have their costs in- 
creased comparable to the increased costs of the type that we are build- 
ing under these programs ? 

Mr. Linpseru. Yes. The inflationary pressures are being brought 
to bear on the components that go into a powerplant, on steel, building 
construction, and all that. 

The CHarrman. It takes about 3 years to build an ordinary 400,000 
kilowatt capacity conventional plant. 

Mr. Lrypseru. Yes. 

The CrHarrman. Over that 3-year period of time what would you 
estimate the increase in cost to be? Could you make a guess? I am 
trying to get in my mind whether or not this is happening just to this 
new industry or if it is happening to the entire industry. 

Mr. Lrxvseru. Taking the last part first; by no means are these 
inflations in cost limited to the nuclear power industry, because they 
are being felt, and we have noted with some concern the cancellation 
of industrial projects in America where the increased cost estimates 
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have made unattractive the building of new industrial plants of many 
types. With regard to a factor in the conventional plant, if the design 
were fixed as of 3 years ago we were relatively stable as to costs at, let 
us say, January 1, 1954. It was not really until mid-1956 that the 
consumers price index was rising, with the result that wage contracts 
geared to the consumer price index had automatic escalators. We 
negotiated nationally—not we, but America did—wage contracts 
carrying automatic productivity improvement increases over the years 
ahead, some for 3 years, some for 5 years. Those rising costs are now 
being reflected in rising prices, the increased prices of steel, construc- 
tion labor, electrical machinery, and other factors. 

A powerplant put on the line today which was started January 1, 
1954, would probably not have cost very much more than a sound 
estimate of 3 years ago. But a powerplant designed today, priced at 
January 1, 1957, price levels, would undoubtedly prove to cost con- 
siderably more 3 years hence when it would go on the line, because of 
the inflationary cost factors ahead of us. 

The CHamman. Would you hazard a guess as to the percentage? In 
this third round we have assumed a great deal more responsibility in 
the payment of the cost of this development. There is a much more 
liberal attitude. 

Mr. Linpsern. You say would I hazard a guess. I would. That 
over a 3-year span in the composite on the order of 15 to 25 percent. 

The CuatrMan. How about your estimate? Would you take that 
into account now ¢ 

Mr. Linpseru. In a budget appropriation in our company we clearly 
would. 

The Cuatrman. You would? 

Mr. Linpsrern. Yes, as we have in the past. 

The Cuamrman. We can expect about the same, then, can we not? 

Mr. Linpseru. It depends on the basis on which the estimate would 
have been determined and whether it would adequately anticipate the 
inflationary price pressures of the future. Given sound assumptions, 
we should get sound answers for the factors that I have been speaking 
about, namely, unit increases in labor, material components and the 
like. Unanticipated technological difficulties of the type which have 
been experienced in the past vear in some of the reactor experiments 
which have been delayed in time and have cost more. These have 
proved tougher than was expected at the time they were conceived. 

The Cuarrman. Any further questions, Senator Gore? 

Senator Gore. Mr. Lindseth, in the further hope that we might 
convince you, an influential member of the private power industry, 
that this committee has no injury to your industry in mind, I want 
to recall to you that this committee reported a bill last year, with- 
out opposition. If I may be a bit personal, the distinguished Sena- 
tor to my left, Senator Pastore, for whom I have as high regard as 
any person, represents an area which is entirely served by private 
power. I represent an area which is almost entirely served by public 
power. Yet we could find a meeting ground that would not trespass 
upon the industry of his State or the interests of public utilities 
which I represent. The bill provided that the Government build some 
demonstration reactors on Government sites, and that the power be 
used entirely in Government facilities. This committee could not. see 
how that would prejudice your interests or the interests of the public 
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utilities. We tried to avoid that fight. We thought it would be greatly 
in the interests of both private and public utilities and also in the 
interest of the United States of America, to have expeditious demon- 
stration of economic atomic power. 

I want to come for just a moment to the question of the Japanese 
prospective purchase of the British reactor to which Senator Pastore 
referred. I hope you will convey to members of your industry the 
concern which we who must represent the public interest, the na- 
tional interest, on this side of the table, share. 

You referred to the fact that the Calder Hall plant likewise pro- 
duced plutonium. I spent a week in Japan and I worked on this 
question, trying to learn, trying to develop all the facts I could on it. 
T was favored with conferences with people in authority all the way 
up to the Prime Minister. Not once was the subject of plutonium 
production mentioned. 

I wish to point out to you that, whereas the first Calder Hall plant 
is dual purpose, the second phase is something else. I don’t want to 
delay you but I would like to read just a paragraph from a statement 
given to this committee by the Atomic Energy Commission itself on 
May 22 last year. 

The second phase in the British nuclear power program consists of the con- 
struction by the CEA of three stations beginning in March 1957 with comple- 
tion in late 1960 or early 1961. These are complete redesigns of the Calder 
Hall type of reactor. The most recent estimates indicate that these power- 
plants may be capable of 300 EMW//pair— 

I am not sure of the meaning of that. 

Mr. Linpseru. Electrical megawatts; 300,000 electrical kilowatts. 

Senator Gore. Thank you. 
at a cost of $300 KW (not including U inventory). 

I am not sure what all these terms mean. Continuing to read: 


These reactors will reemphasize the production of power as contrasted with 
the production of Pu in the Calder Hall reactors. It is estimated that the power 
will cost 7 mills/kilowatt-hours after plutonium credit (2/3 mill/kilowatt-hour), 
which is competitive with power from existing conventional plants, based on the 
sritish accounting system. In the United States the equivalent cost would be 
10 to 11 mills/kilowatt-hour. 

That ends the paragraph. 

As I talked to the officials over there I undertook to dissuade them 
from doing this. I turned devil’s advocate, if I may say so, and 
pleaded Mr. Strauss’ program. I pleaded with them that if they 
would wait until our research and development program had its full 
sway, I felt confident that we would be able to develop a more efficient 
reactor. But, they said, we cannot wait 5 years. They need atomic 
power now, and they are going at least to consider the purchase of a 
reactor from a country that has one in operation, which is producing 
what to them is economic power. You know the old adage in the 
mercantile business, you can’t sell something that you don’t have in 
stock. We just haven’t got one in stock. 

This gas-cooled reactor offers great promise. We think it should 
be developed in this country. Under the present law the Government 
cannot build one. It can only await the initiation and the proposition 
by some private concern and then react negatively or affirmatively. 
We just do not feel that that kind of program is adequate to maintain 
American leadership in the vital field of nuclear power. If your 
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industry would join with us in bringing about a demonstration pro- 
gram, I say with all the sincerity of my being that it would prove a 
great boon to the industry that you represent ‘and a great boon to the 
country of which you are a responsible citizen and for which we have 
the 1 ‘esponsibility of serving. I thank you. 

The Cuarrman. Thank you very much, Mr. Lindseth. 

Senator Gore. I didn’t charge anything for that, Mr. Lindseth. 

Mr. Linpseru. Thank you very much. 

Senator Gorr. I wish you would give my personal regards to 
Mr. Dixon. 

The Cuamrman. The next witness is Mr. Gordon A. Weller, execu- 
tive vice president of the Uranium Institute of America. We will 
talk now about the fuel instead of the end product. 


STATEMENT OF GORDON A. WELLER, EXECUTIVE VICE PRESIDENT, 
URANIUM INSTITUTE OF AMERICA, GRAND JUNCTION, COLO. 


Mr. Wetxer. Mr, Chairman and members of the Joint Committee: 
The opportunity of appearing here to discuss some of the develop- 
mental problems relating to the production and processing of uranium 
is appreciated. My name is Gordon Weller, and I represent the 
Uranium Institute of America, of which I am executive vice president. 
Our headquarters are in Grand Junction, Colo. 

Since this is the first occasion for a representative of our institute, 
or of the uranium-producing industry, to appear at these 202 hear- 
ings, I trust that you will allow me a word of introduction. 

Our trade organization was established approximately a year ago 
in the recognition that uranium was a unique commodity of spiraling 
importance in our national and world societies. Because of the dy- 
namic nature of uranium, it was deemed wise to provide an instru- 
ment by which firms in the industry could devote specific consideration 
to all aspects of the exploration, production, processing, and market- 
ing of this new important source of energy. 

The uranium institute is enjoying rapid acceptance throughout 
the industry. Although we are yet to celebrate our first anniversary, 
we estimate that our organization today represents approximately 
one-third of the tonnage of current uranium ore production and proc- 
essing, and better than one-half of the known reserves. 

As you know, uranium ore production and processing, with iso- 
lated exceptions, is in the hands of private industry, working under 
contractual relationships with the United States Atomic Energy Com- 
mission and its designees. Circular 5, made effective March 1, 1951, 
serves as a basis for the purchase of ore from mining operations, and 
milling contracts are individually negotiated by the AEC on the basis 
of the specific operating conditions. 

With the advancement of ore processing technology and the conse- 
quent improved efficiencies, processing costs are approximately one- 
third less than their level of 4 or 5 years ago. 

This remarkable improvement in the cost of producing concentrates 
is, we believe, a great tribute to the working relationship of the Com- 
mission and industry i in the areas of metallurgical and chemical re- 
search. There undoubtedly i is opportunity for further processing cost 
improvements in this field. 
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Mining costs are also being driven down, but this situation is not 
yet well defined for two reasons: (1) Some mine operations are not 
able to produce at their most economic level because of restrictive 
quotas made necessary by limited milling facilities; and (2) several 
new areas just now being opened, such as Ambrosia Lake in New 
Mexico, are too recent in their state of development to afford a well 
defined production cost yardstick. 

Significant advancement has been made with regard to uranium 
ore reserves as we are all aware. Sixty to sixty-five million tons of 
ore of an average grade approximately twice that of the reported 
reserves of Canada now await domestic production. This progress 
is again most encouraging, but it is important to note here that ore 
discoveries have far exceeded the related level of ore processing 
capacity and, as a result, some small operators are experiencing dif_i- 
culty in marketing their ore in sufficient quantity to meet current 
operating expenses. This is particularly true in newly developed 
areas. 

Senator Gorr. May I ask a question, Mr. Chairman. 

The Cuarrman. Senator Gore ? 

Senator Gore. That is a problem, Mr. Weller, which to my know]l- 
edge has not come before this committee before. I thought there 
was a ready market for all uranium ore. Yet you say that certain 
small producers are experiencing difficulty because—— 

Mr. Wetxer. Because of the absence of milling facilities. 

Senator Gorr. In other words, the original raw ore gatherer or pro- 
ducer is having to hold his ore in stock because of inadequate process- 
ing facilities. 

Mr. Wetier. Yes, sir. He has undergone quite a bit of develop- 
mental expense in proving out an ore body and judging the capital 
costs for exploitation. At that point he is unable to go into production 
because of the lack of milling facilities and only a limited buying 
program by the AEC. 

The Cratrman. All of these processing plants, except one, are 
owned by private enterprise, I believe. 

Mr. WEtuER. Yes, sir. 

The Cuarrman. That was the one we built originally. 

Mr. Wetter. That is right. 

The Cuatrman. Private enterprise took the job of building these 
processing plants, and they have not built them fast enough to meet 
the demand? Is that true? 

Mr. Wetier. Yes. This is a condition which, I think, is transitory. 
Tam simply making the observation because I feel you need a report on 
the existing conditions of the industry. I think it may be broadened 
upon as we continue our statement. 

Development incentives such as DMEA loans for ore exploration, 
discovery bonuses, and buying programs through temporary buying 
stations have done much to relieve this condition, but the only adequate 
solution appears to be the completion of an adequately drawn program 
for ore-processing plants. 

I changed that word from “presently” drawn to “adequately” 
drawn program, because there are still process plants under considera- 
tion and they are being developed for contract by the Commission. 

From 2 to 3 years are required between the beginning of negotiations 
for a mill contract, and the final start up of the completed mill. It 
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is accordingly urged that the Commission continue its careful periodic 
review of the ore- -buying station program in order to assist the small 
producer bridge the gap during the period of development of new 
areas. 

I might indicate here, further to answer your question, Senator 
Gore, the Commission has had an objection, after it feels that it has 
reached the requirement of our military necessity for adequate supply 
of uranium, to stockpile ore above ground because of wind erosion and 
other deprec lating factors on uranium. 

It might be that they have to transport the ore to a buying station 
which would not be conveniently located with respect to the ultimate 
mill. Therefore, here has been a program of reducing this buying 
program. 

We simply urge here that, while we see the requirements of the Com- 
mission to do this, that it not be executed to the point of rendering 
serious harm to the small operators. 

The Carman. Do you mean to say that at the present time some 
individual who is digging ore out of the ground cannot dispose of it? 

Mr. Weiter. Yes; there are those individuals. 

The CuHarrmMan. It has been my understanding that we have been 
in position to buy all of this as it comes. Is there a lack of facilities 
to get it to some distant point, or what? 

Mr. Wetter. It is the revised policy of the Raw Materials Division. 

The Cuairman. Is this isolated rather than the general rule? 

Mr. Wetter. It is the rule in two particular areas, Cameron, Ariz., 
and Gas Hills region in Wyoming. In both of these regions there are 
milling fac ilities in the planning or construction stage. I think that 
the condition will be relieved within 12 to 18 months. 

The Cuarrman,. There have not been any processing plants closed 
clown ¢ 

Mr. WELLER. No, sir. 

The Cuatrman. That is what I thought. 

Senator Pasrore. You did say, did you not, that as soon as we reach 
an adequate supply of what the Government needs for military uses, 
then it is inclined not to leave this ore above ground. You did say 
that, did you not? 

Mr. Wetter. Yes, sir. Iam, of course, not prepared to know what 
our military requirements are. 

Senator Pasrorr. Let us not leave that as a factor of speculation 
because it is quite serious. How would you know or how would any- 
body know what our military needs are ¢ 

Mr. Wetuer. I think we find statements of the Commission officials 
who made a general statement that as military requirements are being 

itisfied, it is no longer necessary to extend buying stations. 

Senator Pasrore. That has been stated as a policy? 

Mr. WetierR. Yes, sir. 

Senator Pasrorr. I wish you would get it in the record. 

Mr. Wetuxr. I am not sure that I could refer to it at this hearing, 

Senator Pasrore. With the permission of the chairman, I think we 
ought to leave the record open at this point for you to make that inser- 
tion because I think that is quite important. Furthermore, I think 
we ought to investigate that if that is the case. 

The Cuatrman. Will you put that statement in the record ? 
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Mr. Wetter. Certainly. I will be very happy to. 
(The statement referred to follows:) 


[Extract from remarks prepared by Mr. Jesse C. Johnson, director, Division of Raw 
Materials, U. S. Atomic Energy Commission, for presentation at the National Western 
Mining Conference, Denver, Colo., February 9, 1957] 

















(First paragraph of the official AEC release, p. 1) 





We now have reached the position where the uranium supply from existing 
eontracts and from estimated increased domestic production will provide for 
the Commission's requirements as now established. We no longer are concerned 
over the possibility of a uranium shortage for the Government’s military and 
power development programs as projected for the next 10 years. 





(Second and third paragraphs, official AEC release, p. 7) 


AEC construction and operation of ore-buying stations in new areas pending 
the development of sufficient ore to support an economic milling operation were 
undertaken to speed production for defense. Ore-buying stations are costly to 
build and operate. Stockpiles of ore are subject to wind and erosion losses and 
tie up large amounts of capital. If sufficient ore is not developed to support a 
mill, there is the additional expense of shipping the stockpile to a mill in another 
area. 

The operation of ore-buying stations and the accumulation of ore stockpiles 
in excess of current mill requirements no longer can be justified on the basis of 
a military emergency. Furthermore, only in periods of emergency, when con- 
centrate production is needed in a hurry, is there justification for expensive 
milling facilities to handle the short-term capabilities of the ore producers. 

(The entire statement of Mr. Jesse Johnson appears in pt. 2, p. 709.) 

Mr. Weiter. The growing uranium industry has imposed many 
municipal problems in various communities adjacent to mining and 
milling operations. Some small towns have experienced severe popu- 
lation i increases which have created housing and school emergencies, 
and other emergencies. Typical of these communities are the cities of 
Grants, N. Mex.; Moab, Utah; Grand Junction, Colo.; and Riverton, 
Wyo. 

The CrarrMAN. You are not included under the impacted area pro- 
vision whereby you can get supplements from the Federal Govern- 
ment for schools? 

Mr. We tier. I am not fully familiar with the problem. I know 
that the community of Moab, Utah, has received perhaps $150,000 
from the Federal Government in its emergency program. I believe 
this is being done. It is a matter of an emergency loan, I believe, and 
still is reflected upon the communities’ indebtedness. 

I include with this report a summary of information dealing with 
the details in increases in population, bonded indebtedness, and busi- 
ness expansion that has been experienced in these communities. These 
communities are doing a commendable job of meeting their problems, 
but it should be emphasized here that uranium industry stability is 
essential to the ultimate solution of such problems. 

In other words, the indebtedness which they are incurring is con- 
tingent upon the health of the industry. 

On M: iy 24, 1956, the Atomic Energy Commission announced the 
extension of its ore- -buying program beyond March 31, 1962, on the 
basis of a guaranteed price of $8 per pound of U:0: contained in con- 
centrates. This extended buying program, which terminates Decem- 
ber 31, 1966, eliminates haulage “allows ances, production bonuses, and 
other incentives which the industry is enjoying at the present. time, 
and places the producer in the position of negotiator with mill op- 
erators for the sale of his ore. 
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Our institute acknowledges that it is an important step in the de- 
sired course to a commercial market, and we plan to carefully study 
the expected effects of this program as the economics at the time of 
change become more clearly defined. We face this transition with 
confidence, however, feeling certain that inequities that do become 
apparent can be worked out. On June 25, 1956, Mr. Jesse C. Johnson 
told the uranium industry : 

As I have indicated, the guaranteed $8 price was based upon a study of condi- 
tions today. We have no crystal ball to tell what the economic conditions will 
be in 1962 or 1966. Neither can we predict the size and grade of the ore reserves 
that will be available for mining in the period 1962 through 1966. 

If the price is too low to bring out the required production, it can be raised, 
or special premiums established for marginal production. 

As we indicated at the beginning of this statement, we see the 
opportunity for further economies in ore processing and perhaps in 
mining. We hope that such developments will prove the $8 figure 
to be 1 ‘ealistic. 

The buying extension program also carried the provision that the 
Commission reserved the right to limits its purchases of concentrates 
derived from any 1 mining operation or property to 500 tons of ae 
per year. The precise meaning of “mining operation or property” 
yet to be clearly defined, and the institute looks hopefully to the tiaie 
when this will be clarified. 

There is still another matter of concern to a large segment of the 
uranium-mining industry. Whereas the indic: ated uranium-ore re- 
serves are considered to be large at the present time, they are large 
only in relation to the present demand. Furthermore, a large part of 
this reserve tonnage is concentrated in confined deposits that will in 
degree be limited as to the size of the exploitation, in any given year. 

It should be indicated here that there are other areas that are limited 
with respect to reserves for the milling capacity established at the 
present time. 

For this reason, it appears quite likely that some of the existing 
mills will experience difficulty in obtaining sufficient ores by 1965. 
The mining fraternity recognizes the tremendous amount of geologic 
information which has been accumulated during the past several years 
by the Federal agencies, particularly the Atomic Energy Commission 
and the United St ates Geological Survey. 

It is further recognized that these agencies are experiencing tech- 
nical staff depletions through resignations and abolishment of posi- 
tions. With the dispersal of ceologic al personnel from these agencies, 
the opporunity for a careful coordination of information will be 
largely lost. 

The institute, therefore, recommends that present programs be 
intensified for assembling these data into a workable source of refer- 
ence so that it will be preserved and available to the industry 7 to 10 
years from now when we predict exploration will be greatly intensi- 
fied. The dispersal of such technical staffs prior to the completion of 
this work will result in irreparable loss. 


FUTURE PROGRAMS 
In an address before the National Western Mining Conference 2 


weeks ago, Mr. Jesse Johnson stated in his opening remarks that 
“* * * it is my opinion that the uranium industry should now study 
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the potential commercial market and look to that market for its sup- 
port after 1966.” Mr. Johnson again urged the industry to develop 
its own basis of planning and survey in contemplation of this market— 
a recommendation which he also made before the Joint Committee at 
this hearing 1 year ago. The Uranium Institute subscribes to Mr. 
Johnson’s recommendations, and we should like to use this occasion to 
explore the course that the industry must follow in reaching our future 
commercial market. 

First, again we need a definition—the meaning of “commercial 
market” as it is used here. Is this a market related to concentrates 
alone, or will the subsequent steps leading to the production of fuel 
elements also assume their natural price levels in accordance with 
the commercial market concept ? 

While it is desired that industry orient its thinking to the future 
commercial market, the industry knows little as to the various forces 
which will be of direct influence to it. I am referring here to the 
uranium-producing industry. 

We understand that 140 pounds of depleted uranium is being pro- 
duced and stockpiled for every pound of U**. Through the use of 
breeder reactors, this quantity of depleted uranium can be converted to 
productive fuel. What are the economics of this process compared to 
the production of natural uranium? What influence will it be to the 
future mining and milling industry ? 

There again appears to be increased interest in thorium. Will the 
homogeneous thorium reactor prove of great appeal than reactors 
totally fueled by uranium? 

The business of uranium-ore production and processing is fast grow- 
ing to be a $300 million business in the West. Its operations have been 
based upon price schedules and mill contracts which have been clearly 
defined. Incentives have brought further assurances. 

I believe that the industry is willing and ready to follow a course of 
well-planned transition to a commercial mi irket, but such a transition 
is impossible without adequate answers to these and related questions. 

The Uranium Institute is currently planning a flying tour of the 
eastern United States and Canada in order that representatives of the 
industry can develop a better understanding of the uranium market 
as it exists today. Reactor research facilities will be visited at Ar- 
gonne National Laboratory and at the Oak Ridge National Labora- 
tory, and production facilities at Blind River, Canada, will be toured. 

Tentative plans, however, for the visit of feed material plants that 
receive concentrates from the West are being waylaid because of our 
inability to satisfy the Atomic Energy Commission authorities of the 
justified interest in the feed materials program by such production 
groups from the West. 

We submit that as the first step of the producing industry’s approach 
to a commercial market, opportunities leading to a better understand- 
ing of the economics of producing uranium and of its application in 
the power and isotope market must be made available to the industry. 

We acknowledge that vast areas of information have been declassi- 
fied during the past 12 months, but we submit that the process is far 
from complete and that further measures in declassification must be 
taken at an early time to avail the industry of the information it re- 
quires. The successful transition of the uranium industry to a com- 
mercial market is contingent upon these measures. 
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Atomic industry evaluation: The atomic energy business is of such 
a dynamic nature that long-term forecasts must be closely related to 
the progress of basic research. Such basic research not only stands as 
the greatest ally in our advancement to a commercial market, but also 
as the greatest threat to premature obsolescence of capital facilities. 

This relates not only to the reactor program, but to the other proc- 
essing programs as well because basic research continues in this area. 

Since the Nation’s atomic energy program is not confined to ura- 
nium alone, the results of this basic research are all the more important 
to the uranium industry, because of the competitive factors. 

It is expected that even with such knowledge, long-term projections 
on the demand for uranium will be exceedingly difficult and that a 
continuing study will be required for the guidance of the industry. 
For this reason, it is proposed that an atomic industry evaluation com- 
mittee be established composed of representatives of Government and 
industry. 

The purpose of this committee would be to correlate rsearch, opera- 
tion, fuel production, plant cost and market data, and, on the basis of 
these lata, to estimate the cost and magnitude of the future nuclear 
power program, and the related requirement for raw materials. 

Information of this nature will be most important in the planning 
of exploration programs, ore production schedules, plant expansions 
and their related capital requirements, and personnel training plans. 
The same benefits will be derived by the utility and power equipment 
industries in the programing of their operations. 

Forecasts should be made anually for 5-, 10-, and 20-year periods. 
A longer period forecast should be properly qualified with respect to 
the many variables involved in such projections. 

The function of the Atomic Industry Evaluation Committee should 
be evaluative rather than regulative. Existing regulating bodies are 
sufficiently adequate for the protracted requirements of this new de- 
velopment. 

Because of the present character of the atomic energy industry with 
broad areas of research and industrial activity under ‘the direct super- 
vision of the Atomic Energy Commission, we feel that the details of 
the atomic industry evaluation must be developed i in close coordination 
with and most likely at the incentive of the Commission. 

We anticipate widespread support for such a program will be im- 
mediately forthcoming from the uranium producing and processing 
industry. 

In presenting these observations to you gentlemen of the Joint Com- 
mittee, we wish to emphasize that the institute is dedicated to a philos- 
ophy that is strictly opposed to protectionism. We are extremely con- 
fident of the future of atomic energy as an industry, and of uranium’s 
place in the future. 

We cannot be nurtured on price schedules and market guarantees, 
but rather through complete understanding and careful planning. 
The statement that we have made here is presented with that thought 
in mind. 

I thank you. 

The Cuarrman. Thank you very much, Mr. Weller. 

Mr. Weller, since this is more or less a unique mineral and it has 
been treated so because the mining operation is entirely different, ] 
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have been thinking for quite some time that we face a situation where 
it is necessary to have a permanent, long-range policy laid down by 
the Government. 

I have been thinking of something along the line of the Strategic 
Stockpiling Act, the policy on strategic and critical metals since 1946. 
A few days ago I introduced a measure which was an amendment to 
the act with that in mind. 

Have you given any thought yet as to how it would work with your 
industry ? 

Mr. Wetier. I am not acquainted with the measure which you have 
proposed, Mr. Chairman. I would like to know the number of it. 

The Cuarmman. I will submit a copy to you and you can study it. 
I would like to have the comments of the mining group on it. 

Mr. Wetier. We would very much like to do that, sir. 

The Cuarrman. I definitely think we will have to lay down some 
kind of long-range policy. 

Mr. Wetier. We strongly feel the same way. 

The Cruarmman. It is a very strategic and critical mineral in my 
opinion and should be so classified. The group goes up and down, 
but I believe some 70 minerals are included in the group now. 

(H. R. 5010 referred to follows:) 


[H. R. 5010, 85th Cong., 1st sess.] 
A BILL To amend section 161 of the Atomic Energy Act of 1954 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That section 161 of the Atomic Energy Act of 
1954, as amended, is amended by adding thereto a new subsection reading as 
follows: 

“s, The Commission is authorized to exercise, with respect to any source 
materials, the powers conferred on the Army and Navy Munitions Board, the 
Administrator of General Services and the Secretaries of the Interior, Agri- 
culture, and Commerce under the Strategic and Critical Materials Stock 
Piling Act. It shall report on its activities under this subsection to the Con- 
gress in its semiannual report.” 

The CHarrman. You can store uranium for an indefinite period of 
time. I do not think there is any storage problem involved here as to 
deterioration. It has a long life, as you know. 

Mr. Wetter. Yes, sir. This is a statement which has been made 
by the Raw Materials Division and I will be glad to enter it in the 
record. 

The CratrMan. It isa matter to take up with Mr. Johnson because 
he isa well informed mining man. 

Mr. Wetter. He certainly is. The industry has great respect for 
Mr. Johnson. 

The Cuairman.I want to say at this time that in my opinion, the 
development of this industry has been one of the best programs carried 
on bythe AEC. We had nothing to start out with. 

The boys in the West went out and did a good job in support of the 
AEC. [hope your interest will continue. 

Are there any questions? 

Thank you very much, Mr. Weller. 

The Cuatmuan. Mr. Grahl ? 

Mr. Grahl is appearing for Mr. Samuel B. Morris who, we under- 
stand, is unable to be present. 
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STATEMENT OF SAMUEL B. MORRIS, CHAIRMAN, ATOMIC ENERGY 
COMMITTEE, AMERICAN PUBLIC POWER ASSOCIATION (PRE- 
SENTED BY JAMES L. GRAHL, ASSISTANT GENERAL MANAGER) 


Mr. Granu. My name is James L. Grahl. I am the assistant gen- 
eral manager and director of the atomic energy service of the Amer- 
ican Public Power Association. Mr. Morris called last night and 
wishes to apologize to you for being unable to come. He had a last- 
minute change. We are sorry he could not be here this morning. 

The Cuairman. Proceed, Mr. Grahl. If Mr. Morris cares to, he 
may ee at a later date. 

Mr. Grauz. The American Public Power Association, representing 
more than 800 local publicly owned electricity utility systems, has 
had a longstanding interest in nuclear power development, most re- 
cently illustrated by its comprehensive recommendations on Federal 
atomic power policy. And copies of these were furnished to the com- 
mittee with Mr. Morris’ statement. 

The association believes that national policies should encourage the 
development of a competitive nuclear power industry and minimize 
tendencies toward monopolistic patterns. 

We therefore are deeply concerned about AEC’s third invitation 
for proposals because its terms have the effect of freezing out the 
local publicly and cooperatively owned utilities and, at the same time, 
stimulating the formation of additional large private utility combina- 
tions to sponsor nuclear power projects. This new policy also may 
restrict opportunities for expanded activity in the power reactor manu- 
facturing field to the very large and wealthy industrial firms. 

The association recommends careful review of the terms of AEC’s 
third invitation by this committee, AEC and the Department of Jus- 
tice to determine whether, in the interests of avoiding monopolistic 
tendencies and strengthening competition, the invit: ition should be 
withdrawn or dr astically modified. 

For similar reasons and in light of recent remarks by the Attorney 
General, we recommend consideration by this committee of the need 
for amending the Atomic Energy Act of 1954 to strengthen the anti- 
monopoly provisions applying to research and dev elopment licenses 
for atomic energy facilities. 

AEC’s demonstration program does not seem to be getting nuclear 
power projects built very rapidly and does appear to be aticinlating 
the formation of utility and industrial combinations which may cause 
monopoly and antitrust problems in the future. Experience to date 
strengthens our conviction that this program must be supplemented 
by Fe ederal projects as proposed by Senate bill 151 and House bill 2154 
(the Gore-Holifield bill) if the United States desires to demonstrate 
international leadership in the development of economic nuclear power. 
Such projects would, in our opinion, advance the technology to the 
point where normal] business incentives can become effective. 

(The full statement of Mr. Morris is as follows:) 


My name is Samuel B. Morris. I am appearing here in behalf of the American 
Public Power Association as chairman of the atomic energy committee of that 
organization. The American Public Power Association is a nonprofit association 
representing over 800 local publicly owned electric utility systems in 40 States, 
Alaska and Puerto Rico. The headquarters of the organization is 1025 Con- 
necticut Avenue, NW., Washington 6, D. C. 
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My position is consultant to the Department of Water and Power of the city 
of Los Anegies, Calif. I was formerly general manager and chief engineer of 
the department. Before taking the Los Angeles position in 1944, 1 was dean of 
engineering at Stanford University. 

I have served for a number of years as a member of scientific panels or com- 
mittees advisory to the U. S. Department of Defense. I have also served as a 
member of the President’s Water Resources Policy Commission appointed in 
December 1950, and have been a member of the national water policy panel of 
the Engineers Joint Council. As you know, I was a member of the panel on 
the impact of the peaceful uses of atomic energy (McKinney panel) which was 
set up by this committee. 

Our association has had a long-standing interest in the program for develop- 
ing economically competitive nuclear powerplants and in the national policies 
afvecting the nuclear power industry, as the following examples of our activities 
illustrate. In 1958, the association established an atomic power policy committee 
to make a continuing study of policy developments in this field. This. committee 
has been very active and has submitted policy recommendations to the Atomic 
Energy Commission and developed testimony for presentation to your committee 
on numerous occasions. 

In November 1956, the committee completed a comprehensive set of recom- 
mendations on Federal atomic power policy and these recommendations were 
adopted by the association’s board of directors. We believe this to be the most 
comprehensive policy statement on atomic power issued to date by a national 
organization. A copy of the statement is attached to my testimony and | would 
appreciate its being made a part of the record, at the conclusion of my testimony. 

In 1955 in response to the first invitation under the Atomic Energy Com- 
mission’s power demonstration reactor program, the Consumers Public Power 
District of Nebraska, a member of our assoviation, submitted a proposal to AEC 
to build a 75,000 kilowatt nuclear powerplant of advanced design. This pro- 
posal is still under negotiation with AEC. 

During 1955, the association established an atomic energy service to keep 
our member systems currently informed of major policy and technical develop- 
ments in the atomic energy field of particular interest to the local consumer- 
owned utilities. 

In 1956, two more members of our association—the municipal electric systems 
of Piqua, Ohio, and Holyoke, Mass.—submitted proposals to AEC to construct 
atomic powerplants of 12,500 and 15,000 kilowatts, respectively, in response to 
the AEC’s second invitation under the demonstration program. Both of these 
proposals were for plants of advanced design. The Piqua proposal is under 
negotiation with AEC. Unfortunately, after considering the joint Holyoke-Pord 
Instrument Co. proposal for 11 months, AEC concluded that it was techni- 
cally “premature” and rejected the proposal. 

The Piqua proposal was submitted to AEC in February, 1956, and contract 
negotiations have been underway since September. The original proposal of 
Consumers Public Power District was submitted in April 1955 and contract 
negotiations have been going on since October 1955. We hope that agreements 
can be reached soon on firm contracts. 

The member systems of our association hope to participate still more effec- 
tively in the future in the development of atomic energy resources and in the 
establishment of policies designed to serve the best interests of the people of the 
United States. 

The association’s recommended Federal atomic power policy makes it clear 
that we support the objective expressed in Chairman Durham’s letter inviting 
our testimony; namely, “to encourage maximum private participation in the 
peacetime atomic energy program.” We believe strongly that it is necessary to 
adopt and maintain policies which keep the door open to active participation by 
industries, large and small, in the component manufacturing and reactor services 
fields, thus fostering effective competition. 

For the same reason, we advocate assuring a continuation of the institutional 
competition between the privately owned electric utilities and the publicly and 
cooperatively owned utilities. Historically, ¢this competition has had highly 
beneficial effects on the cost of electric power and quality of service. It therefore 
should continue to be fostered in this otherwise monopolistic industry. The 
maximum progress in the development and utilization of nuclear power will not 
be achieved, and the best interests of the power consumers and the general 
public will not be served if one segment of the utility industry comes to dominate 
the development and use of nuclear power. 
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The Government's role in the emerging nuclear industry is unusually exten- 
sive and important. The various policies it adopts will be decisive in deter- 
mining whether the industry develops as an open industry, with strong com- 
petitive characteristics in both the manufacturing and the utility fields, or 
whether it becomes an industry in which competition in equipment manufactur- 
ing is limited to that among a few large corporations and the rates and avail- 
ability of nuclear power are largely determined by a few giant aggregations of 
privately owned utilities. 


AEC’S THIRD INVITATION FOR PROPOSALS 


For this reason, we are deeply concerned about the terms of the Atomic Energy 
Commission’s third invitation for proposals under its power demonstration 
reactor program. In our opinion, the terms of this invitation not only fail to 
encourage participation by all segments of the utility industry but actually en- 
courage participation by large private utility combinations exclusively. This 
may not be the intent of the third invitation but this is its effect. 

The local publicly and cooperatively owned utility systems will be unable to 
make proposals to the Commission under the third invitation principally because 
it precludes any financial assistance by the AEC on the construction cost of a 
developmental nuclear powerplant. By this provision, the member systems of 
this association are effectively frozen out of the nuclear-power program for the 
indefinite future, except for the two projects proposed under previous invitations 
and still under negotiation with the Commission. 

In a letter to AKC Chairman Strauss of December 20, the general manager 
of our association, Mr. Alex Radin, explained that if the forthcoming third 
invitation “were to exclude any AEC financial participation in reactor construe- 
tion financing, it would be very difficult for members of this association to make 
proposals to the Commission * * *° 

The Commission nevertheless specifically ruled out any assistance with con- 
struction costs When it subsequently issued its third invitation. In his reply of 
January 31, 1957, Chairman Strauss said that the Commission believes the 
assistance offered on preconstruction and operating costs might be sufficient to 
elicit substantial responses from consumer and privately owned utilities, and 
referred to the possibility of participation in proposals by industrial firms. 

Unfortunately, Mr. Strauss’ comments are not particularly helpful in respect 
to the problem faced by our members. I respectfully request that both of these 
letters be entered in the record at the conclusion of my testimony. 

Although I would like to share Mr. Strauss’ implied optimism as to the possi- 
bility of obtaining reasonably firm contracts for the construction of nuclear 
powerplants at a bearable cost, our members have found this to be extremely 
difficult because of the state of the technology. In order to quote anything ap- 
proaching an acceptable price on a nuclear powerplant, a manufacturer must 
accept considerable uncertainties as to what the actual cost and performance of 
the plant will be. Few are willing and able to accept these risks. We have 
made inquiries and we would be glad to learn of manufacturers willing to con- 
tract on this basis, at a price that a local publicly owned system could afford. 

Commission staff also have suggested that the local publicly owned systems 
consider the sponsorship of projects on a group basis, in order to spread the ab- 
normal costs and risks of 2 demonstration nuclear power project. Even if such 
an arrangement were desirable, it is in most instances a legal impossibility. 
Ordinarily, a municipally owned system cannot invest in facilities located in 
and serving some other city. 

The Commission’s policies apparently are also freezing out the individual 
privately owned utility systems. According to a survey made by Electrical 
World magazine and reported in its January 21, 1957, issue, privately owned 
electric utilities in several sections of the country are “actively making plans 
for cooperative construction of nuclear powerplants in the near future * * * 38 
or 4 new groups varying in size from 4 to 20 members, have been formed spe- 
cifically for this purpose.” The report stated that ‘all of the utilities interested 
in building additional reactors are making plans on a group basis. No one 
company has made a commitment or is seriously considering building a reactor 
plant as an individual.” 

This report indicates a further extension of a pattern already established for 
privately owned utility projects. The Yankee Atomic Electric plant is being 
financed by a group of 12 utility systems; the Commonwealth Edison project by 
7: and the Power Reactor Development Co. plant by 18. Projects also have been 
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proposed by a group of 3 utility systems in Florida, and by 4 systems in Virginia 
and the Carolinas. A project recently announced by Northern States Power 
Co. will be financed by 10 or more privately owned facilities. 

Only one project scheduled to go ahead soon is financed by a single utility 
and it is the largest privately owned system in the Nation. It seems significant 
that the only nuclear-power projects under construction in which a single private 
utility is involved are projects in which the reactor system is being financed 
and the risk of cost overruns is being borne either by the Government or by the 
industrial firm building the reactor. 

Thus it seems clear that the net effect of present Government policies coupled 
with the economics of nuclear-power development is virtually to exclude from 
the field all but large aggregations of privately owned utility systems. By 
offering substantial financial aid on terms which make proposals feasible only 
for such combinations, the AEC program is in fact actively stimulating their 
formation. It should be noted that this is, in the Commission’s words, “a con- 
tinuing program of assistance under which the Government will be providing 
subsidies to such utility combinations until June 1967.” 

Having enacted the Public Utilities Holding Company Act more than 20 years 
ago to remedy the ill effects of large utility combinations, it is a serious question 
whether the Federal Government should now be encouraging the formation of 
new combinations. 

There is a danger that Government policies may have a similar effect in the 
equipment manufacturing industry. Since the sponsor of a proposal must, under 
the terms of the third invitation, bear the entire construction cost of the nuclear 
powerplant, a sponsor necessarily will employ the reactor manufacturer who is 
willing to contribute most heavily to the project, by bidding at or below cost 
and accepting the risk of cost overruns. In this situation, the very large and 
wealthy manufacturing corporations obviously are in a much stronger position 
to get the contracts than the smaller firms. Representatives of several com- 
panies with considerable resources have told us frankly that they do not see 
how they can participate, despite their eagerness to enter the power-reactor 
field or expand their work in it and despite their having well-qualified technical 
staffs. 

Providing for free and equitable access to the nuclear-power field is admittedly 
a difficult problem but it seems to us doubtful that AEC’s third invitation repre- 
sents a wise approach. We recommend a careful review of the terms of the third 
invitation by this committee, the Atomic Energy Commission, and the Department 
of Justice to determine whether in the interests of strengthening competition 
and free enterprise, the invitation should be withdrawn or modified drastically. 


ANTIMONOPOLY PROVISIONS 


Attorney General Brownell, in a speech on January 24, 1957, took note of these 
combinations being formed to finance and operate nuclear-power reactors. With 
reference to the danger of monopolistic practices developing in the manufac- 
turing field, he said that “although the companies seeking such licenses jointly 
may not presently be engaged in the same industries, such activities require 
considerable careful study, from a competitive point of view, both as to present 
actions in the experimental stages and in future activities when the com- 
mercial stage is reached.” As a matter of fact, at least one such combination 
does include firms engaged in the same industries. 

Mr. Brownell also observed that “in the case of the public utilities, IT might 
add, such licenses for joint activities also raise the possibilities of questions 
under the Public Utilities Holding Company Act.” 

Mr. Brownell pointed out that the Department of Justice has a unique 
and important role to play in fostering competition in this new industry, saying 
that “we here have an opportunity to utilize preventive rather than remedial 
action.” For this preventive role, Mr. Brownell expects to rely in part on sec- 
tion 105 (c) of the Atomic Energy Act which requires the Attorney General 
to advise the Atomic Energy Commission whenever, in his opinion, it is proposing 
to issue a commercial license which would tend to create or maintain a condition 
inconsistent with the antitrust laws. 

However, section 105 (c) applies only to commercial licenses and not to the 
research and development licenses under which utility and industrial com- 
binations are now being formed. Since the latter apparently will be the only 
type of license issued by AEC in the nuclear-power field for some years, Mr. 
Brownell is depending upon a legal provision which is not applicable to the 
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nuclear-power industry during this developmental period. Yet this is the time 
for preventive action, as Mr. Brownell recognizes, rather than some later 
period when AEC begins to issue commercial licenses and when the patterns 
of industrial and utility organization may be established. 

We recommend serious consideration by this committee of the need for amend- 
ing the Atomic Energy Act to strengthen the antimonopoly provisions applying 
to research and development licenses so that the Department of Justice can 
effectively take the preventive action which the Attorney General so rightly 
recognizes as highy important to the strengthening of free enterprise in the 
atomic energy field. 

POLICY 


AEC PRICING 





In respect to Commission prices for nuclear fuel materials, we commend the 
Commission for its recent action in declassifying its price schedules and urge 
that, to the extent military security permits, the Commission now make public 
the criteria used in establishing these prices. Until this is done, it is difficult 
to comment on the Commission’s pricing policy. 

Before closing, I should like to assure this committee that our lack of detailed 
comment on the six specific topics suggested by the committee for discussion 
at these hearings implies no lack of interest in these important matters. Al- 
though we are very much interested in these subjects, we have no comments 
which would add substantially to the committee’s present knowledge of them. 








PROJECT COST INCREASES 





In respect to another topic mentioned by the committee—whether cost in- 
creases have occurred in civilian atomic-power projects—we have no direct 
knowledge but understand that increases in estimated costs for one or more 
proposed projects are occurring. These cost increases give rise to the question 
of whether the affected project will nevertheless go ahead on schedule and raise 
serious questions as to the actual status of the atomic-power-development pro- 
gram in this country. 

Apparently substantial cost increases have occurred in respect to several Fed- 
eral projects, including the PWR at Shippingport, the sodium-reactor experiment 
at Santa Susana, Calif., and the recently completed EBWR. Information on 
cost increases on several projects was presented in testimony before your com- 
mittee by Commissioner Thomas Murray. 

That similar increases in the cost estimates of privately sponsored projects may 
be occurring is suggested by the fact that the Commission’s third invitation offers 
financial assistance retroactively to projects already proposed, where such addi- 
tional aid would “materially accelerate the project.” Considered in conjunction 
with the fact that in 2 years since the demonstration program was launched 
there have been 10 proposals but only 1 signed contract, this retroactive offer of 
aid raises the question of whether the demonstration program as presently con- 
stituted is proving to be as practical as AEC originally hoped. 

Whatever its virtues, the demonstration program does not seem to be getting 
projects built very rapidly and it does appear to be stimulating the formation 
of utility and industrial combinations which may cause monopoly and antitrust 
problems in the future. We believe that the proposed privately sponsored proj- 
ects should go ahead. But the experience of the past 2 years strengthens our 
conviction that the United States cannot rely entirely upon these if it desires to 
demonstrate international leadership in the development of economic nuclear 
power 

It seems increasingly clear that to get some full-scale prototype nuclear power- 
plants built expeditiously it will be necessary to adopt a vigorous program for 
the construction of some Federal projects, along the lines proposed by the bills 
introduced by Senator Gore (8S. 151) and Congressman Holifield (H. R. 2154). 
The construction and operation of such projects would, in our opinion, advance 
the technology and reduce costs to the point that normal business incentives can 
begin to be effective. The British experience appears to confirm this belief. 

We will request an opportunity to make further comments on this subject and 
on the proposed program of governmental indemnity against reactor hazards at 
the hearings on these subjects to be held by this committee. 

On behalf of the American Public Power Association, I would like to express 
our appreciation for this opportunity to present our comments on the develop- 
ment, growth, and state of the atomic-energy industry. 



















































290 ATOMIC ENERGY INDUSTRY 


(The letters submitted by Mr. Morris follow :) 


AMERICAN PUBLIC POWER ASSOCIATION, 
Washington, D. C., December 20, 1956. 
Hon. Lewis L. SrrAvss, 
Chairman, United Statcs Atomic Energy Commission, 
Washington, D.C. 

Dear Mr. Strauss: We were very much interested in your recent address to 
the American Nuclear Society and in your proposal that the Atomic Energy Com- 
mission in the near future issue a third invitation for proposals under the power 
reactor demonstration program. 

As you know, the membership of this association is strongly interested in 
participating in the program although we believe that some Federal projects also 
will be required for optimum progress in atomic power technology. 

I should like to urge very strongly that, in considering a third invitation for 
proposals, the Commission assure itself that the terms of the invitation are such 
as to allow the nonprofit, Consumer-owned electric utility systems like those 
comprising the membership of this association a full opportunity to continue to 
participate in the program. 

| feel some concern about the omission in your recent speech of any reference 
to AEC financial assistance with demonstration reactor construction costs in 
connection with the proposed third round. If the third invitation for proposals 
were to exclude any AEC financial participation in reactor construction financ- 
ing, it would be very difficult for members of this association to make proposals 
to the Commission unless the invitation were to offer other forms of assistance 
sufficient to offset the lack of aid on construction. 

The Conimission recognizes, | am sure, that the local consumer-owned electric 
systems are not asking for something for nothing, and have no desire that AEC 
subsidize these demonstration plants to the extent that the sponsoring utility 
obtains power at a net cost below its normnal costs. However, as you know, the 
nonprofit utility systems differ markedly from the privately owned systems in 
respect to financial ownership and control and also have more limited financial 
resources. If the third invitation is to avoid discrimination among the _ pri- 
vately, publicly, and cooperatively owned systems, then its terms must recognize 
und accommodate these differences. 

Keeping the way open for continued participation by the local publicly owned 
utilities would be of benefit to the technical quality of the United States develop- 
ment program, if experience under the first two invitations is any guide. I1t is 
generally agreed that the proposals submitted by the Consumers Public Power 
District and the municipal utility systems of Piqua, Ohio, and Holyoke, Mass., 
are for plants of advanced and highly promising design which, if carried for- 
ward, will make substantial and unique contributions to the technology of 
nuclear power production. Although progress on the negotiations on these pro- 
posals has seemed slow, we are hopeful that contracts will be concluded and 
the projects will materialize so that the expected technological gains will in 
fact be realized. 

I believe that the Commission could anticipate equally constructive proposals 
from the local nonprofit systems if the terms of the third AEC invitation make 
it possible for them to participate. 

We recognize, of course, that the Commission can extend assistance only to 
promising developmental projects and that the program is not designed to assist 
with the construction of a power reactor for every utility that may desire to 
have one in its system. Assistance on construction costs for acceptable develop- 
mental projects would greatly facilitate participation by the local consumer- 
owned systems. If it is not to be afforded, I should like to raise for Commission 
consideration the question of what other provisions are to be made which will 
enable both the publicly and privately owned segments of the electric utility 
industry to participate in the proposed third round of the demonstration program. 

Sincerely, 
ALEX RADIN. 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., January 31, 1957. 
Deak Mr. RapIN: Among the first pieces of mail brought to my attention 
after Christmas was your most thoughtful letter of December 20, 1956, com- 
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menting on my proposal for a third invitation under the power demonstration 
reactor program. 

The Commission had already taken action on this proposal before the other 
members and myself had received your letter. The result of this action has been, 
as you know, the issuance on January 7, 1957, of an invitation for demonstration 
proposals. 

We are most appreciative of the interest and offers to participate in the 
power demonstration reactor program evidenced by members of your associa- 
tion and other consumer-owned electric utilities. Our reluctant decision not 
to proceed with the project proposed by the municipal system of Holyoke was 
based on engineering considerations completely outside the control of Holyoke. 
We would welcome further interest on their part in this program. 

You may recall from public comments made from time to time by me and 
others associated with the Commission that we believe it is in the best in- 
terests of the public for the development of peacetime uses of atomic energy 
to be undertaken and supported to the maximum feasible extent outside of the 
Federal Government. Such a procedure would result on the one hand in re 
duced costs to the Nation’s taxpayers and on the other to utilization of in- 
dustry’s ingenuity and resourcefulness under the incentives of commercial 
activity. In carrying through to completion the development, construction and 
initial operation of the first generation of nuclear power plants employing re- 
actor concepts which have been proved technically feasible under the Commis- 
sion’s experimental reactor program, proposing organizations would, of course, 
he in a position to benefit from the results of the very considerable effort the 
Commission has expended on this program. Such benefits would accrue to 
utilities, both private and consumer-owned, as well as to manufacturers and 
designers. 

In recognition of the probable additional expenses associated with translating 
the Commission’s experimental findings to full-scale powerplant applications, 
und the likelihood that such expenses may be beyond the capacity of many in 
dustrial organizations to absorb, the Commission, in developing conditions for 
the third invitation under the power demonstration reactor prgram, decided 
to include consideration of the granting of research and development assistance, 
either in its own facilities or through support of private efforts, such assistance 
to be applicable not only to preconstruction phases but also to the early years 
of operation when certain experimental costs might be encountered relating to 
improvement of fuel elements and reactor components and improvement in 
operating and maintenance techniques. It was concluded that these forms of 
assistance, plus the accumulated benefits of the Comimission’s experimental pro- 
gram, could well prove sufficiently attractive to result in substantial responses 
from consumer-owned as well as privately owned activities. 

In the 2 years that have elapsed since the inception of the power demonstration 
reactor program many design and construction firms have accumulated a great 
deal of knowledge and experience leading to more precise determination of the 
costs of reactor and fuel element fabrication. It is anticipated that this accumu- 
lation of knowledge will enhance their ability to participate with utilities in the 
preparation of demonstration nuclear power plant proposals which, if carried 
through to completion, would contribute to expansion of the reactor manufactur- 
ing industry. 

I trust the above comments will be of help to you. 

Sincerely yours, 
W. F. Lipsy 
(for Chairman). 
Mr. ALEx RADIN, 
General Manager, American Public Power Association, 
Washington, D.C. 


The CuatkmMan. Thank vou very much, Mr. Grahl. 

Have you included in your statement recommendations for amend- 
ments to the monopoly provisions ? 

Mr. Granu. We have not submitted specific language, Mr. Chair- 
man, but we can supply some suggestions to be added to the record. 

The CHairman. | believe it would be well to do that, and they 
will be included in the record if you will do so. . 

Thank you very much. 
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(The information referred to follows :) 


AMERICAN PUBLIC POWER ASSOCIATION, 
Washington, D. C., March 14, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
United States Capitol, Washington, D. CO. 

Dear Mr. DurHam: I deeply regret that last-minute developments prevented 
my appearing before your committee in February, as scheduled. I understand 
that after Mr. Grahl, assistant general manager of the association, presented 
my statement to the Joint Committee on February 21, 1957, you asked me if we 
could propose for inclusion in the record the specific language of amendments to 
the Atomic Energy Act of 1954 to strengthen the antimonopoly provisions as 
rocemmended in my statement. 

The American Public Power Association has a very direct interest in seeing 
the atomic power reactor industry develop with a minimum of monopolistic ten- 
dencies. If it comes to be dominated by a few large firms, with a consequent lack 
of competition in the classic sense, utilities interested in the purchase of nuclear 
powerplants will doubtless be adversely affected. 

We do not pretend to be experts in antitrust legislation and it was for this 
reason that my statement recommended consideration by the Joint Committee 
of the amendments which might be needed and did not propose specific amending 
language. However, in response to your request, I am glad to suggest amend- 
ments which we would consider desirable. 

We would suggest the following two amendments to the act, in the interest of 
strengthening the antitrust provisions: 

1. Amend the first sentence of subsection 105 (c) by adding the words “or 
section 104” as indicated below: 

“(c) Whenever the Commission proposes to issue any license to any person 
under section 103 or section 104, it shall notify the Attorney General of the pro- 
posed license and the proposed terms and conditions thereof, except such classes 
or types of licenses, as the Commission, with the approval of the Attorney Gen- 
eral, may determine would not significantly affect the licensee’s activities under 
the antitrust laws as specified in subsection 105 (a) * * *.” 

2. Amend section 105 by adding the following new subsection : 

“(d) Where activities under any license or construction permit might serve 
to maintain or to foster the growth of monopoly, restraint of trade, unlawful com- 
petition, or other trade position inimical to the entry of new, freely competitive 
enterprises in the field, the Commission is authorized and directed to refuse to 
issue such license or permit or to establish such conditions to prevent these 
results as the Commission, in consultation with the Attorney General, may 
determine.” 

As you will recognize, the proposed additional section (d) is substantially the 
language which was contained in the Atomic Energy Act of 1946 but omitted 
from the Atomic Energy Act of 1954. 

It seems to us that the amendments proposed above would give the Atomic 
Energy Commission and the Attorney General needed additional authority to 
take effective action to prevent the development of monopolies and anticompeti- 
tive situations in this new and potentially very large industry. The importance 
of effective preventive action has been stated eloquently by Attorney General 
Brownell, who declared in an address of January 24, that “Preventive action 
must be applied wisely and well if we are to realize the great potential of this 
new industry for our future industrial well-being. For we are dealing here with 
a promise of future energy supply greater than all the unmined coal, all the un- 
tapped oil, and all the hydroelectric capacity now existing in the United 
States * * *.” 

In addition to the antitrust problem in the manufacturing industry with which 
the proposed amendments are concerned, my testimony called to your attention 
the fact that, in the utility field, there are large private utility combines being 
formed in virtually all sections of the country with enthusiastic encouragement 
and in some cases financial assistance by the Atomic Energy Commission. This 
matter in our opinion warrants serious and prompt consideration by the Joint 
Committee. 

Sincerely, 
SAMUEL B. Morers. 
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The Cuamrman. The committee is adjourned until 10 o’clock Mon- 
day morning, February 25, at which time we will reconvene in the 
Senate District of Columbia Committee Room, room P-38 of the 
Capitol. . 

(Whereupon, at 12:07 p. m., Thursday, February 21, 1957, the 
committee was recessed, to reconvene at 10 a.m. Monday, February 25, 
1957.) 
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DEVELOPMENT, GROWTH, AND STATE OF THE ATOMIC 
ENERGY INDUSTRY 


MONDAY, FEBRUARY 25, 1957 


CONGRESS OF THE U NITED STATES, 
Joint COMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The committee met at 10 a. m.. pursuant to recess, in room 219, Old 
House Office Building, Hon. Carl T. Durham (chairman of the Joint 
Committee), presiding. 

Present : Representatives Durham, Holifield, Cole, Price, Dempsey, 
Van Zandt; Senators Anderson and Dworshak. 

Also present: James T. Ramey, executive director, George E. 
Brown, Jr., David R. Toll, professional members of the staff and 
George Norris, Jr., committee counsel. 

The Cuainman. The committee will come to order. On Tuesday of 
last week the Commission was before us and did not finish their pre- 
sentation. So we are continuing today with the questioning by the 
committee. 

I believe Mr. Strauss was a witness at that time and some of the 
members said that they had additional questions they would hke to 
direct to him. 

So this morning we will hear Mr. Strauss first. 

Mr. Strauss, | believe at the time we stopped Senator Gore was 
questioning you. He is not here this morning. 

Mr. Cole, have you any questions? 

Representative Holifield, have you any questions / 


STATEMENTS OF LEWIS L. STRAUSS, CHAIRMAN; DR. W. F. LIBBY, 
MEMBER; THOMAS E. MURRAY, MEMBER; AND HAROLD S. VANCE, 
MEMBER, AND MEMBERS OF THE STAFF, UNITED STATES 
ATOMIC ENERGY COMMISSION 


Mr. Srrauss. I might say, Mr. Chairman, that I believe Senator 
Pastore asked that when we returned today we be prepared to com- 
ment upon the statement made by our colleague, Commissioner Mur- 
ray. 

Commissioner Vance and Commissioner Libby, who have not yet 
had an opportunity to testify, have come here today with statements 
on the principle by which we conduct our program in the development 
of atomic energy for peace, principally im, this instance, for power. 
I need only add that I am in agreement with this prineiple and that. 
as of the last meeting at which the issue arose before our late col- 
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league, Dr. von Neuman, was incapacitated, our vote on the various 
applications of this principle has been consistently 4 to 1. 

These statements by Commissioner Libby and Commissioner Vance 
are available to you, sir, when you call for them. 

The CHarrMan. Thank you very much, Mr. Strauss. 

Senator Pastore is not here this morning. So I suppose we will 
have to postpone his questions until a later date. 

Mr. Holifield, have you any further questions of the Chairman of 
the Commission ? 

Representative Hortrietp. Yes. 

Mr. Strauss, I refer you to your statement on page 17 of your state- 
ment to us of last Tuesday, where you speak of the private firms fur- 
nishing different kinds of materials for fabrication of fuel elements. 

Now you state there that the Commission has almost withdrawn 
from the field of fabricating fuel elements for private projects. 

This would indicate that you are now depending upon commercial 
firms to do this work; is that right ? 

Mr. Srravss. That is substantially correct, sir. 

Representative Horirietp. What is the comparative economic basis 
of the services they are rendering to that the Commission itself ren- 
dered heretofore ? 

Mr. Srravss. By comparative economic basis, Mr. Holifield, do 
you mean the difference in the cost of the service that they are 
rendering ? 

Representative Hotirrerp. Yes; to the consumer? 

Mr. Srravss. I would like to see whether there is anyone here who 
can respond to that because the consumers, who have required this 
service, have not until now been private consumers. 

Dr. Davis, the Chief of the Division of Reactor Development, will 
give you an instance. 

Mr. Davis. The only instance I can quote offhand and I do not 
recall the precise numbers, is in the case of the MTR fuel element 
where they were originally manufactured by Oak Ridge. 

We went out and got competitive bids for manufacture of these 
fuel elements. The contract was awarded to Babcock & Wilcox and 
at a cost which was somewhat below our cost of manufacturing at 
Oak Ridge. 

So we actually saved money as well as getting private industry 
making fuel elements. 

Representative Horirtrip. You do have accurate cost estimates of 
the Government operation, do you? 

Mr. Davis. In this case we were comparing the quite accurate cost 
history of manufacturing these fuel elements at Oak Ridge with firm 
price estimates from the vendor. 

Representative Hottrretp. Maybe I should revise my question to 
ask you what is the difference between the present commercial price, 
if that has been established, for these fuel elements, and the estab- 
lished history of the cost by the Government? 

Mr. Davis. For these particular fuel elements? 

Representative Houtrreip. Yes 

Mr. Davis. I can supply the numbers for the record. It is my recol- 
lection that that amounted to a saving of something like 20 percent. 
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(The information referred to follows :) 


CoMPARISON OF MTR Furet ELeMent Costs FROM GOVERNMENT AND PRIVATE 
FACILITIES 

MTR fuel elements were originally produced at ORNL which supplied such 
assemblies until July 1, 1956, when a contract with Babcock & Wilcox Co. for 
supply of these items became effective. 

This was the first AEC venture in procuring reactor fuel element fabrica- 
tion on a fixed price basis and was in accord with the Commission’s industrial 
participation policy. This action was taken when the fuel elements had been 
produced in quantity and passed the development stage so that specifications 
could be fixed for production-type manufacture. 

sabcock & Wilcox are supplying the fuel elements under a subcontract with 
Phillips Petroleum Co. The invitations were circulated to 47 potentially quali- 
fied companies and a total of 12 proposals were received. 

The Babeock & Wilcox bid price of $279.28 per fuel element was the lowest 
received. The then current Oak Ridge National Laboratory cost was $320 per 
element as calculated without the AEC 15 percent overhead allowances. With 
the overhead allowances the Babcock & Wilcox price is about 32 percent lower 
than the most comparable Government price. 

Representative Horirrerp. That the private companies cost is 20 
percent less than your estimated Government cost ? 

Mr. Davis. Our actual direct cost, including in this presumably 
profit, overhead, and things of that sort. 

Representative Horirrevp. So there is no subsidy involved in bring- 

ng in these private companies into this field ? 

Mr. Davis. Not in my opinion, sir. 

The Cuamman. Doctor, what was the experience at Argonne with 
the boiling reactor ? 

Mr. Davis. Those fuel elements were actually made in this case 
by the Argonne National Laboratory themselves. They had in this 
case gone out and tried to get some proposals and had not been able 
to get any that they thought were acceptable for this particular first 
charge in this experimental reactor. 

lowever, they do hope to be able to secure these fuel elements com- 
mercially later on. 

The Crarrman. Did we go so far as to award this contract and 
then have to do the job ourselves? Was not that the case ? 

Mr. Davis. There were some difficulties, I believe, in getting some 
of the plates that went into the fuel element, I cannot tell you the 
full story, but I believe this was in connection with getting some of 
the pk tes that would be fabricated into some of the fuel elements. 

The CratrmMan. Did we go so far as to award the contract to private 
individuals ? 

Mr. Davis. No, sir; not for the complete fuel element. I can’t 
speak for certainty, but I don’t believe so. 

Mr. Strauss. We will provide a positive answer to that question. 

Representative Hortrrenp. Will you provide also your estimate of 
the comparison between the cost of Government fabrication and the 
cost of the two firms here which are apparently doing the work ? 

(The information referred to follows:) 


FABRICATION OF ARGONNE EXPERIMENTAL BOILING WATER REACTOR FUEL ELEMENTS 


Fuel elements for the experimental boiling water reactor were manufactured 
at the Argonne National Laboratory rather than by private contractors because 
of the experimental nature and schedule of the initial loading and changes in 
planning that preceded the design of the elements finally used. 
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The reactor required 918 plates for the first loading. At one stage in plan- 
ning it was thought that the fuel elements would consist of 350 spiked plates 
containing a high degree of U-235 enrichment and 568 other plates of natural 
enrichment. Only one company, Westinghouse, had the required fabrication 
experience but it was not interested in the work. Another company, Metals 
& Controls, Inc., was interested and submitted a bid for the spiked plates which 
was considered too high. 

Because of the high bid on the spiked plates and other technical factors, 
Argonne changed the specifications for all the plates to uniform enrichment. 
At this point, the time schedule for the reactor did not permit an outside manu- 
facturer to learn and develop a process for the production of the newly specified 
plates. Accordingly, the fabrication was done by Argonne since it had experi- 
mented with and developed the process appropriate for these elements and was 
able to produce the plates in time for the scheduled operational date of the 
reactor. The cost for fabricating the 918 plates of uniform enrichment at 
Argonne was estimated to be only slightly higher than the cost of purchasing 
350 spiked plates from private sources, without considering the costs of process- 
ing the remaining 568 plates. 

Mr. Srrauss. If we have that information, Mr. Holifield, we will 
do so by letter. 

Representative Hoiirietp. Now, on page 18 you talk about the 

= ‘ 
processing of fuel elements and you indicate from that page of testi- 
mony that up to now you have not been able to get this work done 
by private industry. 

Your second paragraph seems to indicate that you have abandoned 
the idea of having private industry process fuel elements: is that 
right ? 

Mr. Srrauss. I think “abandon” is too strong a word, Mr. Holi 
field. This isa matter of timing. We expect and confidently believe 
that private industry will come into this field. 

If you will notice the last sentence in the second paragraph on 
page 18, we indicate our intention to cancel the contracts which we 
make on 12 months’ notice if and when we find that the required 
facilities will be available commercially at reasonable prices. 

The contracts will contain language making it clear to the con- 
tracting parties that this Is our intention. 

Representative Hoiirieitp. Now, in the meantime, you are signing 
or offering to sign 10-year contracts through January 30, 1967, at 
tixed prices subject only to escalation on the basis of a recognized 
price index. 

Now, are they fixed prices based on the actual cost to the Gov- 
ernment of recovery of material and taking into consideration, of 
course, I suppose, the offsetting value of the material that is recovered. 

Mr. Srravss. Would you answer that, General Fields? 

They are as realistic as we can make them. 

Mr. Fretps. They are as realistic as we can make them at this time, 
Sir. ; 

The problem has been to provide industry an assurance of chemical] 
reprocessing at a cost that they would know in advance. 

Now, we have determined, on the basis of a plant for processing- 
and you know these fuel elements will come in all kinds of forms, 
shapes, and compositions—a means whereby we would estimate what 
it would cost the Government to process these. 

On that basis we will enter into contracts. At the same time, we 
are proceeding with private industry. 

You will recall over a year ago we did solicit industry in the chemi- 
cal processing end of this activity. We have never gone out specifi- 
cally for a proposal as yet because of the difficulty of this problem. 
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Now, what we have come forward with here is a means of arriving 
at what it would cost the Government to do this, reasonably estimated, 
as well as we can at this time, and on that basis we would enter mto 
contracts so that the companies that are building reactors may know 
what it will cost them to have their fuel reprocessed. 

At the same time we want to encourage industry as much as we can, 
but this is a difficult problem and the question. here is do you have your 
powerplant built first? Are you encouraging that, or should you 
encourage to the maximum extent the chemical processing industry 

You are caught between two problems here. 

Now, we are taking what we think is a reasonable approach to this. 
We hope industry can come close to these prices so that when they get 
into operation we can determine that their costs would be reasonable 
and that the contracts that we would have entered into could be can- 
celed on 12 months’ notice and the industrial operator would then 
have to contract for his services. 

Representative Hotire_p. You have endeavored to arrive at a fair 
cost ¢ 

Mr. Fieups. We have endeavored to arrive at a fair cost. 

Representative Houirrenp. Without regard to your objective of 
getting this program going, you are applying actual accounting cost 
principles to this to an accurate estimate as possible / 

Mr. Fieups. Yes, sir; with such assurance as we can give at this 
time. 

But with the varying compositions of these fuel elements this has 
to be the best estimate we can make at this time, and it is subject 
to being incorrect because it is an estimate. 

Representative Houiriecp. The real purpose of my question is to 
find out if the basis for your charges will be on actual cost or will 
there be a hidden subsidy. 

Mr. Freips. No, sir; our charge will be based on an actual full cost 
recovery by the Government. Our normal full cost recovery practice 
will be the basis of our charge for this service. 

Now, in determining whether the char ge that industry would make 
would be reasonable so that it would be a basis for canceling the con- 
tracts that we will enter into, our intention is that something within 
15 percent of our price, our cost, would be reasonable. 

Representative Honirretp. This must of neeessity be an open-end 
estimate because of the different sizes and shapes and so forth of the 
fuel elements. 

Mr. Frevps. It is based on a plant that we estimate could be built and 
an operating cost for that plant per day. Then it varies with the fuel 
elements. 

You look at how much treatment it takes, how big the batch is, how 
often it will be coming in. 

On the basis of that, you come up with a specific amount for each 
type of reactor. The processing cost will vary with the reactor. 

In other words, you cannot state a figure like $16 and say that is the 
price in this instance. 

Representative Houirietp. So from the standpoint of cost operation 
the costs are still in the dark as to what this will be / 

Mr. Frevps. No, sir. Once they fix on their fuel elements you can 
sit down and negotiate with them specifically how much it will cost to 
process their fuel. 


89517—57—pt. 1 
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On the basis of the schedule, they will provide as to the timing of 
it—when it would be extracted, when it will be processed—you can 
come to a fixed amount here. 

Representative Hotirteip. It depends on the determination on their 
part of the kind of element they want ? 

Mr. Frexps. That is right. 

Representative Horirietp. Now, on page 19, Mr. Chairman, where 
you speak of repurchasing plutonium and uranium 233 from foreign 
reactors fueled with material principally from the United States, 
would this be on the basis of purchasing it as contained in fuel ele- 
ments or after it was processed out ? 

Mr. Srrauss. Mr. Holifield, certainly for the present it will be in 
the fuel elements since we are not aware of any reprocessing facilities 
in existence anywhere else that could achieve this purpose. 

Mr. Frerps. Could I amplify that slightly, sir? 

Representative Horirtetp. Yes. 

Mr. Fretps. They would pay for the processing—I would like to 
get this point in—even if we reprocess it. There are certain instances, 
as the chairman inferred in his remarks, where it may be determined 
that the fuel could be reprocessed somewhere else provided facilities 
are built, but they are not in existence so far as we know at the present 
time. 

Representative Horirrerp. In the next to the last paragraph you 

say patent applications relating to atomic energy filed in 1956 by ‘the 
United States industry totaled approximately 450 as against 135 from 
1955 and 1950 and 1954. The question I wish to ask you on that para- 
graph is: 

Has the AEC determined any of these patents to be important 
enough to assert a United States proprietary interest in them ? 

Mr. Srravss. I would like to ask the General Counsel to respond to 
that, Mr. Holifield. 

Incidentally, we have a general statement on the subject of patents 
which could either be put in now if the chairman so desires, or later, 
in this testimony. 

Would you respond to the question, Mr. Mitchell ? 

The CHarrRMAN. Without objection the statement will be included 
in the record at this point. 

Is that a long statement ? 

Mr. Srrauss. It is a statement of some considerable length and does 
not bear on this point, but the patent situation has arisen and I wanted 
to indicate that we would like to testify on the subject. 

The Cuamman. Does this deal with foreign patents, also? 

Mr. Mircuetyi. My statement, Mr. Chairm: an, which has been circu- 
lated, deals only with foreign patent rights. 

(The material referred to follows :) 


STATEMENT WITH RESPECT TO FOREIGN PATENT RIGHTS BY WILLIAM MITCHELL, 
GENERAL COUNSEL, AEC 


Certain testimony during the course of the hearings before this committee 
last week with respect to foreign patent rights suggests that some clarification 
may be desirable. 

Prior to the enactment of the Atomic Energy Act of 1954 the significant con- 
tributions to the atomic-energy are were largely classified and no foreign 
filings of patent applications were possible, except for certain limited arrange- 
ments with Canada and the United Kingdom. Since 1954 foreign filings of 
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patent applications on a classified basis have become possible where the subject 
matter is included in the provisions of an agreement for cooperation with a 
particular country which provides for the exchange of restricted data. Further- 
more, declassification actions by the Commission have greatly enlarged the 
areas where foreign filings are possible on an unclassified basis. In the past 
2 years the Commission has filed approximately 150 patent applications with 
various foreign countries, of which approximately one-fifth have been classified, 
and during the same period United States industrial concerns have filed approxi- 
mately 100 applications abroad on inventions arising under contracts with the 
Comimission. Prior to 1954 the Commission filed a few cases in foreign count- 
tries, including certain Western European countries. These applications are 
still pending and no patents have been issued. 

The Commission has followed the practice of having contractors when report- 
ing inventions indicate whether they desire to file any United States or foreign 
patent applications. If the invention does not involve classified subject matter, 
the Commission has promptly notified the contractor to proceed to file the United 
States and any foreign applications the contractor desires. In instances where 
restricted data is involved, foreign applications, of course, have only been filed 
by the contractor or the Commission where the subject matter involved falis 
within the scope of information exchangeable under an agreement for coopera- 
tion negotiated under section 123 of the Atomic Energy Act of 1954 and where it 
has been ascertained that the subject matter is of sufficient importance to warrant 
the filing in a foreign country. In those instances where a contractor indicates 
that foreign filing would be desirable but that its rights in the invention or dis- 
covery under its contract with the Commission are not sufficient to justify the 
contractor itself in so filing, the Commission has ordinarily made the foreign 
filing after review of the subject matter. Where an invention or discovery is 
privately developed, as distinguished from work under a Commission contract, 
there are no restraints on foreign filings by private industry except in those 
instances where classification is involved; and even where the invention or dis- 
covery has some classified aspects the Commission has attempted to work with 
private industry in making a specification which could be filed on an unclassified 
basis. 

With respect to the effect of publication of information on applications for 
patent rights in foreign countries, it is true that under the laws in most coun- 
tries publication in any country prevents the subsequent acquisition of patent 
rights. (This is not true in the United States, as applications may be filed 
within 1 year of publication.) However, one of the stated purposes of the Atomic 
Energy Act of 1954 is to provide a program of dissemination of unclassified 
scientific and technical information so as to encourage scientific and industrial 
progress. The Commission does attempt to file, or permit its contractors to file, 
applications in the United States on significant inventions or discoveries prior 
to publishing information concerning them. Foreign filings are then possible 
within a year after the United States filing in countries adhering to the inter- 
national convention. However, if publication of all information were to be sub- 
stantially delayed so as to provide an opportunity for private industry to acquire 
foreign patent rights on developments resulting from Commission contracts, the 
program of widespread dissemination would be seriously curtailed. 

With respect to the suggestion that United States industry should be per- 
mitted to obtain foreign patent rights on inventions or discoveries which have 
been developed as a result of the expenditure of Government funds, the previous 
testimony does not clearly indicate to us precisely what was intended. If the 
suggestion is that a particular contractor should be permitted to obtain exclusive 
rights on such an invention or discovery in a foreign country, with the expecta- 
tion that the contractor would then make the patent rights available to other 
United States concerns on a basis of either charging royalties or crosslicensing, 
it would appear that the contractor has been permitted to obtain an undue 
advantage over other American industry. On the other hand, if the intention 
is that the contractor should hold the patent rights in trust for other United 
States concerns, to be available without charge or cross-licensing, it is difficult 
to see what additional incentive there would be for a private concern to make 
the foreign applications. Under the present system, the Commission can and 
does file foreign applications, if the invention or discovery is considered suffi- 
ciently significant to make this desirable. The resulting rights are then available 
for Government use, including the opportunity to employ the same in exchange 
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agreements with other countries, and also are available to all United States 
industry on a nonexclusive and royalty-free basis. 


(The following is. a communication from Dr. Chauncey Starr, vice 
president of North American Aviation, Inc., amplifyimg his testi- 
mony before the Joint Committee (p. 211), and commenting on the 
preceding statement by Mr. Mitchell:) 


NorrTH AMERICAN AVIATION, INC., 
April 10, 1957. 
Hon. Cart H. DurHAM, 
Chairman, Joint Committee on Atomic Energy, 
Capitol Building, Washington, D. C. 

DEAR CONGRESSMAN DuRHAM: As part of my recent testimony before your 
committee, I submitted an exhibit relating to the foreign patent situation in 
atomic energy. The purpose of this exhibit was to indicate our understanding 
of a problem that we considered worthy of serious study. We called attention to 
the present patent policy of the AEC which made it possible for foreign nationals 
to obtain patents in foreign countries on inventions conceived entirely by Amer- 
ican companies. I was requested by Representative Cole at this hearing to 
submit to the committee a proposed legisiative solution to the problem. Accord- 
ingly, attached herewith is a proposed amendment to the Atomic Energy Act of 
1954. This amendment deals specifically with the foreign patent problem about 
which we are concerned. It proposes to permit the acquisition of foreign patent 
rights by Commission contractors, subject to a royalty-free license to the Govern- 
ment. 

The question wis raised at the hearing as to whether the acquisition of foreign 
proprietary rights by Commission contractors would lead to a concentration of 
patents in a limited number of companies. Statutory control over this aspect 
has not been suggested because it is believed that the public interest will be 
maintained by the normal checks and balances of a competitive economy. Since 
a very large number of firms are presently Commission contractors, the patent 
rights will be widely distributed. No one firm will therefore be in a position 
to build a dominant patent position, particularly as nuclear technology has now 
advanced to where only relatively specific patents can be obtained. This will 
create a situation of interdependence of American firms. In the past where 
patent rights have been widely distributed in an industry, it has been to the 
mutual advantage of the industry members to voluntarily exchange patent rights 
for the benefit of all. Examples inay be found in the aircraft and electronics 
industries. Statutory regulation would inhibit such flexible arrangements in this 
industry, and, as observed above, is not necessary to achieve the common objective. 
We further feel that the retention of proprietary rights will provide needed 
stimulus to the investment of private funds, to compensate for the considerable 
risks in marketing new developments, and to provide a basis for covering the 
costs of securing, maintaining, and defending the patents. 

I believe it would be useful if a certain point in our statement were clarified 
and expanded in view of a reply thereto from the General Counsel of AEC. We 
noted that a search in continental Europe failed to reveal an issued nuclear- 
energy patent to the Commission, although we noted elsewhere that the Com- 
mission has filed in Canada and the United Kingdom. The ABC advises that a 
number of patent applications have been filed in various foreign countries by 
the Commission. The Commission speaks only of applications for patents, while 
we referred to actually granted patents. Patent applications are generally kept 
secret until such time as they possibly may mature into patents, and, hence, this 
information is not available to a patent search. However, the Commission state- 
ment does not indicate how many separate inventions these patent applications 
cover; for instance, if each separate invention were filed in 10 countries, this 
would represent relatively few inventions. Our statement referred to con- 
tinental Burope, while the Commission's reply speaks of foreign countries broadly. 
It is likely that the majority of the Commission filing has been in Canada and the 
United Kingdom. To us, patent protection on the Continent is more essential 
because England and Canada are developing their own atomic-power industry, 
and our market potential there does not appear to be great. Our statement on 
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issued patents plainly had reference to the reactor field and not to technical 
fields surrounding atomic energy. Since our search did not reveal issued patents 
in the reactor field on the Continent, most of the Commiission’s foreign patent 
applications may be in fringe fields of lesser interest. 

The point of this particular statement was not to deal in specific numbers but 
to indicate a general trend. The purpose was to compare the situation in the 
United States, where the Commission has-filed on many thousands of separate 
inventions, with that abroad, where, in comparison, the separate inventions filed 
on have been few. We still believe this to be the case. 

We would now like to consider more thoroughly why we consider the Com- 
mission is not in a position to undertake an effective foreign patent program. 
Foreign patents are of value to American industry only if they are enforced. 
If a mere defensive position is desired, that is, freedom from suit by others on 
a particular invention, such can be obtained immediately by publication of the 
invention, since European laws generally bar patenting after publication. We 
assume that, because the United States Government would not be economically 
damaged by infringement of foreign patents assigned to it by Commission con- 
tractors, it would have no motivation to sue a foreign national or government 
thereon. The Government would in any event be highly hesitant and possibly 
embarrassed to sue on its foreign patents, especially in view of the atoms-for- 
peace program. If an American firm were sued on the basic reactor patents now 
held by foreign groups, the Government would have little incentive to use patents 
it holds as a counterforce or for negotiation in defense of the American firm. 
Even if the Government were so inclined, it would be reluctant for fear of adverse 
foreign reaction. 

We, therefore, can see no reason for AEC to expend public funds in obtaining 
foreign patents for a defensive position and thereafter paying taxes and a Work- 
ing fee thereon to foreign governments. If the purpose of the Commission in 
obtaining foreign patents is to permit patent interchange agreements with for- 
eign governments, our earlier comment that previous interchange agreements 
did not benefit American industry is again applied. In summary, we firmly 
believe that American industry has the strongest motives and is in a potentially 
better position to protect itself in the foreign patent field than is the Commission. 

We will be very pleased to furnish whatever other information or comments 
you and the other members of the Joint Committee may wish. 

Very sincerely yours, 
Vice President. 

Attachment. 

H. R. 


\ BILL TO amend the Atomic Energy Act of 1954 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That section 152 of the Atomic Euergy Act 
of 1954 is amended by adding the following new paragraph at the end of that 
section: ‘“‘Notwithstanding anything in this chapter, whenever the invention or 
discovery is made or conceived under any contract, subcontract, arrangement, 
or relationship with the Commission to which the Commission has not waived its 
claim, the maker of such invention or discevery or his successors and assigns 
may file a patent application thereon in any country outside the United States, 
subject to security provisions and regulations, and shall retain the entire right, 
title, and interest in any resulting patent application or patent: Provided, That 
ithe United States shall be granted, for governmental purposes. a nonexclusive, 
irrevocable, royalty-free license under any such patent application or patent 

Sec. 2. Section 159 is amended by deleting the word “Nothing” and substituting 
therefore “Except as provided in section 152, nothing”. 


Mr. Mirceneu.. Mr, Holifield’s question at the moment is directed to 
domestic filing, as I understand it. So far as I know, Mr. Holifield, 
and I would lke to have an opportunity to amplify the record on this, 
we have not asserted to date Government rights on any private filings 
on which we have been given notification by the Patent Office. 

But 1 would like to explore this further and supply something for 
the record. 
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Representative Horirrerp. As I understand it, no patents have been 
applied for that in the judgment of the Commission were important 
enough to come under the terms of reservations for the Government 
account. 

Mr. Mrrcnett. So far as filings by private industry is concerned. 

Of course, we have made our own filings. 

Representative Horirieip. On your processes in your own labora- 
tories? 

Mr. Mrrcnerx. Or processes that arise out of contracts where we 
have a right to take the title or part of the rights if we choose to 
do so. 

Representative Hoitrtetp. As I understand it, this No. 450 applies to 
applications of private industry, however ? 

Mr. Mircuety. Yes, sir; and, of course, some of these are still under 
review. 

Representative Horirrerp. Has the Government paid private indus- 
try for any of these patents? Given them any kind of award? 

Mr. Mitcueixi. There are some applications for award pending 
with us, Mr. Holifield. 

I think I should point out this: that even where private industry 
files the application and may get the title, the provisions of our 
contract will determine the extent to which we have Government 
rights. 

Tn all instances we at least get. a nonexclusive Government license. 

Representative Horirmeip. That is, of course, where you are oper- 
ating under Government contract ? 

Mr. Mitcnet.. Yes, sir. 

Mr. Strauss. In order to be perfectly responsive to your question, 
there is an instance, and there may be more than one, where an award 
has been made, or is to be made, to private individuals who have filed 
patent applications and who are the holders of patents that have been 
of great value to the Government in years past. I have in mind 
certain scientists whose names occur to me. 

Representative Hortrretp. I am aware of those. I was thinking 
of the operation of the law since 1954. I believe these awards you 
speak of were before that. 

Mr. Srravuss. The awards were not, but the accounts for which the 
awards were made occurred prior to 1954. 

Representative Horirrerp. Now, have there been any important 
patents withdrawn from the standpoint of security, that is, that have 

had to do with weapon development ? 

Mr. Mircneri. There are some applications on file under secrecy 
orders, Mr. Holifield. That does not mean that the application is 
withdrawn; it simply means that the issuance of the patent is 
deferred. 

Representative Houirreip. That is really what I meant. 

You spoke more plainly than I did. You mean that claims for 
atents have been deferred under the exercise of your rights to with- 
nold patents which might affect weapon development in countries 
antagonistic to the interests of our own Nation? 
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Mr. MircuHetu. Yes, sir. 

Representative Hotirtetp. I just asked the chaiman if it was all 
right for me to ask you this question—how many instances has this 
occurred ¢ 

Mr. Mitrcue.n. I would have to. ascertain that and supply it for the 
record, Mr. Holifield. 

Representative Houirretp. Will you furnish that ? 

Mr. Srravss. The number is considerable over a period of time. 
I take it you are not referring to just the year under review here. 

Representative Horir1exp. No. 

Mr. Srravss. We will supply that information for the record. 

(The information referred to is as follows :) 


UnItrep States AtoMic ENERGY COMMISSION, 
Washington, D. C., March 4, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DEAR a DurHAM: Mr. Holifield at the hearing on February 25, in referring 
to the 450 applications filed by private industry in 1956, (p. 461 of the tran- 
script) inquired whether the Commission had determined that any of these 
applications were of sufficient importance for the Commission to assert proprie- 
tary rights therein. It is desired to note that the 450 applications were reported 
by the Commissioner of Patents for information and security review under sec- 
tion 15ld of the Atomic Energy Act and were not referrals for determination 
of proprietary interest under section 152. In 1956 there were about 30 patent 
application referrals under section 152, and as to these the Commission has not 
filed any directive under section 152. There have been several instances where 
the Commission has asserted rights in cases submitted under section 152, but 
after investigation and review the assignees concurred in the Commission’s indi- 
cated rights so that there was no necessity to file any directive with the Com- 
missioner of Patents. At present there are several cases under review. 

The Commission has settled several applications for awards, but the patents 
or patent applications in such instances, as noted on page 464, were filed prior 
to 1946. The Commission has paid royalties on several patents owned by private 
parties prior to the institution of any application for award or just compensation 
where the patent appeared valid and was used in some activity performed by or 
for the Commission. There are no applications for awards now pending based on 
inventions or discoveries made or conceived since the enactment of the Atomic 
Energy Act of 1954. 

As to the number of secrecy orders issued by the Commissioner of Patents 
at the request of the Commission, as inquired about by Mr. Holifield (p. 465), 
a review shows secrecy orders issued by the Commissioner of Patents at the 
request of the Commission and still in effect on 7 of the 450-odd applications 
filed by private industry in 1956; on 4 of the 135 applications filed by private 
industry in 1955; and on 8 of the 50 applications filed by private industry in 
1954. On Commission-filed applications secrecy orders are still in force on 70 
applications filed in 1956; on 42 applications filed in 1955; and on 64 applica- 
tions filed in 1954. 

This will confirm, as stated at page 490 of the transcript, that there is a cur- 
rent workload of foreign filings. The backlog of foreign filings is increasing due 
to the increased declassification program, however, as foreign patent applications 
may be filed in international convention countries within a year of the United 
States filings, there is an opportunity to decrease the backlog during the 1 year 
subsequent to the current United States filings. 
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INDUSTRY 


Mr. Cole inquired (p. 492) as to the countries adhering to the international 


Australia 

Austria 

Belgium 

Brazil 

Bulgaria 

Canada 

Ceylon 

Cuba 
Czechoslovakia 
Denmark 
Dominican Republic 
Egypt 

Finland 

France 

Germany 

Great Britain and Northern Ireland 


convention. As of January 1, 1957, the 45 countries signatory to the interna- 
tional convention are : 


Lebanon 
Liechtenstein 
Luxembourg 
Mexico 
Monaco 
Moroeco 
Vietnam 
Netherlands 
New Zealand 
Norway 
Poland 
Portugal 
Rumania 
Spain 
Sweden 
Switzerland 


Greece Syria 

Hungary Tunisia 

Indonesia Turkey 

Ireland Union of South Africa 
Israel United States 

Italy Yugoslavia 


Japan 
Sincerely yours, 
WILLIAM MITCHELL, 
General Counsel, 

Representative Horirietp, I notice on page 20 you say that the 
power bilateral agreement concluded with 6 countries give those coun- 
tries rights to inventions resulting from any interchange of classified 
information. 

Do we have agreement with more than 6 countries, power agree- 
ments ¢ 

Mr. Strauss. Not at the present time, sir. 

Representative Hoxirrecp. It is your purpose, then, to have that 
type of clause in all bilateral agreements where power is involved ? 

Mr. Srravss. The aim, Mr. Holifield. is to have these agreements 
as nearly uniform as possible. 

Represent: itive Howirme vp. I may have asked you this question be- 
fore in regard to the third invitation to industry to submit proposals. 
The question was: Have there been any proposals to date under the 
third round ? 

Mr. Srravuss. There have been no firm proposals to date. The in- 
vitation has only been outstanding for a matter of something like 60 
days, not quite that long. 

Representative Honirietp. Now, going to page 24 where the dif- 
ferent types of reactors are mentioned in the second invitation para- 
graph, I notice you referred to overland cargo carriers. 

Are we to understand that the Defense Department now has asked 
for the construction of overland cargo carriers or a nuclear engine that 
would propel an overland cargo carrier / 

Mr. Srrauss. That was not in my statement, but will you respond 
to that statement, Mr. Davis? 

Mr. Davis. What is being done in this case at the present time is a 
study which is being made for the Department of the Army. These are 
not development contracts, but merely an exploration of the idea. I 
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think they have about reached the state where we can sit down and 
make an assessment as to whether there is any merit to the idea, or not. 

Representative Hotirienp. I trust that this committee will be kept 
fully informed on this because I can forsee another fiasco like the 
80-ton artillery carrier which tur sal over in Germany when they tried 
to turn a corner with it. 

Mr. Srrauss. I am sure, Mr. Holifield, the record as between the 
committee and the Commission will give you assurance that you will 
be completely and currently informed, 

Representative Van Zanpr. Is it not true, Admiral, that the study 
that is being made for the Army Quartermaster Corps is under the 
auspices of a group of railroads and they are going about it in a very 
intelligent manner. 

Mr. Davis. Mr. Van Zandt, that is a separate study. The railroads 
at their own expense are having a study made by Walter Kidde Nuclear 
Laboratories, and I believe some others. The sponsors are the New 
York Central, Denver & Rio Grande, and Baldwin-Lima-Hamilton. 

This other study is on a land carrier. It is for the Transportation 
Corps of the Department of the Army. 

Representative Van Zanpr. Who is making the study? 

Mr. Davis. Iam sorry: I just can't remember offhand. 

Representative Hoxirrecp. In deference to my friend, I specifically 
did not inquire about the locomotives. I was mainly interested in 
the overland carrier. 

Mr. Fretps. Mr. Van Zandt, I understand on the overland cargo 
carrier it is the General Motors and Nuclear Development Associates 
who have combined in making this study on the overland carrier. 

Representative Hotiriecp. Is this a research and development study 
being financed by the Government. 

Mr. Fievps. It is being financed by the Government as study, but 
it is still in the study state, sir 

Representative HotirreLp. Page 25 at the bottom of the first large 
paragraph there you say that the AEC has determined that no nuclear 
powerplant would be allowed in operation anywhere in the U nied 
States unless it conforms to the stringent safety requirement. estab- 
lished by the Commission. 

I am interested in that because I have seen some of the recent 
studies that have been put out, have sharply lowered the level of 
allowable radiation. 

Il am wondering if your regulations are taking into consideration 
that fact. 

Mr. Srrauss. Mr. Holifield, the safety standards of the Commis- 
sion are not new in this sense. The Commission has had an advisory 
committee on reactor safeguards which has been in business for 10 
years. 

As to your statement concerning the reduction in the standards of 
radiation hazards, I would appreciate it if you would permit Dr. 
ry ek who is certainly as expert as any person in the United States, 

-in the world, on this subject, to comment on that. 

"Dr. Linpy. Thank you, Mr. Chairman, for the compliment. I will 
try to live up to it. 

I believe that we can say that our policy is completely consistent 
in this regard and is in complete keeping with the recommendations 
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of the National Committee on Radiation Protection, which is the com- 
mittee that promulgated this set of standards you referred to, Mr. 
Holifield. 

tepresentative Hotrrrecp. I want to come back to this fact later on, 
but I will pass it at this time. 

Now, your next allusion there is to the disposal of waste products. 
In the February 17 issue of the New York Times there was an article 
which treats of the disposal of these radioactive wastes in the deeper 
parts of the ocean. 

The question which I would like to ask is: Have you determined 
the solution to this problem of disposal of wastes and, if so, have 
you been able to place a price tag on this service of disposing of 
waste for these people who plan to have these reactors? 

Dr, Lirsy. In the first place, we have had this waste problem for 
many years, as you know, Mr. Holifield, in connection with the pro- 
duction of plutonium and we have been able to take care of these waste 
products in quantities quite comparable to the quantities that will be 
produced by a sizable atomic power industry. 

Of course, what we have done is to put the things in tanks and 
bury them. 

Now, this has certain costs associated with it and the problem that 
is cited is one that I have always interpreted as being one of cost. 
People have felt that this was too expensive. 

I don’t believe so. I think what will happen is that the waste 
products will prove to have values of their own which will defray 
these storage costs. 

So I am really not worried about this problem of disposal as being 
a major one. It is certainly one that will have to be watched and it 
is one that we have had lots of experience on. 

We do know how to put them in tanks and keep them for years 
safely. If you come to the time when you can’t afford these tanks and 
burying operation, then it is time to talk about pumping them into the 
sea and we are making studies about that. 

But I don’t believe that will be necessary. I think the procedures 
we have had in times past will be the ones we will want to use. 

You see, it is an irreversible process to dump these in the ocean. If 
you want them again vou cannot get them back. If you have them in 
tanks vou can go get them. We have a plant at Oak Ridge which is 
separating cesium isotopes as a substitute for cobalt as radiation 
sources. This cesium has a 33-vear half-life so the stuff lasts a long 
time. 

If you keep it in tanks you can always go back and get it. 

In other words, the waste products may be misnamed. They may 
turn out to be assets. 

I think it is quite logical they will. 

Representative Hotirretp. Of course, we hope they will. In the 
meantime, there is substantial cost and also a substantial hazard in 
the transportation of these materials. 

My question is: Have you arrived at a cost tag or a price tag for 
which you can offer the services of waste disposal to private industry ? 

Dr. Lrssy. I would suggest Mr. Davis answer that question. 

Mr. Davis. The chemical processing prices that the general man- 
ager spoke about do include the cost of the waste disposal. This waste 
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disposal that would be included under this cost would be for a period 
of perhaps 20 years in tanks. 

At the same time we are investigating a variety of other ways of 
disposing of the waste. One of the ways we are investigating is dry- 
ing of the wastes and storage in tanks, or somewhere where they can 
be stored dry. There would be no possibility of leaching or leakage 
of fission products. Investigations are being made of storage in salt 
domes and various underground formations, and also possible disposal 
in the sea. 

These costs today are fairly substantial. It depends a lot on what 
the process is and what the fuel element was from which it came. 

Zirconium usually leaves you with quite a large volume and a rela- 
tively, though not prohibitively, large cost of disposal whereas other 
materials may be small volume and lower cost. 

The costs right now don’t seem to be prohibitive, but they are high 
enough so that we should get them down and get prepared to handle 
really large quantities of waste in some fairly permanent fashion in 
the future. 

Representative Hor1rrerp. You have not as yet been able to arrive 
at a formula, cost formula? 

Dr. Lisgy. We have it as a part of the chemical processing formula 
that General Fields mentioned. It again varies depending on the 
particular fuel element and particular circumstances. It is not so 
many mills per kilowatt-hour and so many dollars per kilogram. 

Representative Horiretp. On page 27, at the bottom of the page, 
vou say the Commission has undertaken a comprehensive study of the 
potential damage which might result from the nuclear runaway of 
power reactors. 

What is the status of that study now, Mr. Strauss? 

Mr. Srravuss. Mr. Price. 

Mr. Price. Mr. Holifield, the study was begun last fall, early fall. 

is still continuing. I would estimate that perhaps another month 

two before it is completed. 

Representative Hotirmrp. You have not come toa conclusion, then ? 

Mr. Price. The problem, sir, is getting help and criticism from a 
large number of people around the country, both inside and outside the 
project. We are trying to put this problem in the best focus it can be 
put in at this time. 

Representative Ho.irreLp. Will it be necessary to obtain this before 
the insurance people can estimate their fees? 

Mr. Price. I think not, sir, because everybody will recognize both 
in and outside of the insurance industry that the theoretical possibility 
of losses in case of a major catastrophe would be for the big reactors 
in excess of the amount of insurance that will be written anyway. 

Representative Hotir1etp. But they must have some more definite 
knowledge than they have now on this subject in order to set their 
fees for the amount that they write; would they not? 

Mr. Price. I believe the insurance companies are now ready to talk 
about rates, 

Representative Horirtetp. But they are not talking about it on the 
basis of this study. They are talking about it on some other formula. 

Mr. Price. That is right. 
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Representative Houirretp. Mr. Chairman, I have here a letter from 
you to the Chairman of the Atomic Energy Commission, under date 
of February 19, on this subject. If you think it pertinent, I would 


ask that it be included in the record at this time. 
The Cuairman. Without objection, it will be placed in the record 
at this point. 


Representative Hotirieip. Also a letter from the former chairman. 
Senator Anderson, under date of July 6, to the General Manager, Mr. 
Fields. 

The CHamMAN. Without objection, it is so ordered. 

(The material referred to follows, together with pertinent corre- 
spondence from AEC :) 

JULY 6, 1956, 
Mr. K. E. FIELps, 
Cieneral Manager, Atomic Energy Commission, 
Washington, D.C. 

Dear Mr. Fietps: With reference to your letter of June 13 regarding Dr. 
Libby’s testimony before the Joint Committee May 15 on damage from reactor 
accidents, the Joint Committee would appreciate receiving a more comprehensive 
report from the Commission on estimated damage caused by nuclear reactor 
runaways. What the committee requires is a detailed analysis of all pertinent 
aspects of the problem, with explanations of the basis for the premises and as- 
sumptions used. As indicated in the record, we had some doubt as to the use 
of a 100 percent loss of fission products figure as a basis of estimating maximum 
loss. It is our understanding that the figures provided were based on a Hanford 
study. It would appear appropriate that a more comprehensive report on power 
reactors be provided. 

The above information is needed by the committee in connection with its 
continuing study of radiation hazards and protection of the public against such 
hazards. 

Sincerely yours, 
CLINTON DP. ANDERSON, Chairman. 


ATOMIC ENERGY COMMISSION, 
Lugust 17, 1956. 
Hon. CLInton P. ANDERSON, 
Chairman, Joint Committee on Atomic Ene roy, 
Congress of the United States. 

DEAR SENATOR ANDERSON: I refer to your letter of July 6 requesting a study 
by the Commission of the estimated damage which would be caused by nuclear 
reactor runaway and the letter of July 27 from Mr. J. T. Ramey requesting 
information on the status of the report and its estimated date of completion. 

As Dr. Libby pointed out in his testimony before the Joint Committee on 
May 15, we are firmly convinced that the probability of 100 percent of the 
fission product content of a reaetor being released to the environs is vanishingly 
small. However, the possibility of such an event does exist, at least mathe- 
matically, and we felt that, for the purposes of discussions dealing with amounts 
of needed insurance, it was appropriate to use possibilities without regard to 
probabilities. The latter were felt to be important in setting rates but not in 
deterinining potential liability. 

We, of course, recognize that the probable damage caused by reactor runaways, 
as opposed to the maximum possible damage, depends upon the percentage 
of the fission products that might reasonably be assumed to be released from 
the reactor, and the probabilities of such release occurring. The fundamental 
concept of our system of reactor hazard evaluation is that by applying the best 
possible technical judgment to all factors of the location, design, and operation 
of the specific reactor, we are able to conclude that the probability of escape 
of harmful quantities of radioactive materials has been reduced to an acceptable 
minimum. Our licensing procedures are such that we will not permit operation 
of a reactor unless we have reached such a conclusion. 
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We are aware, however, that the most highly improbable events can occur 
and we are undertaking a comprehensive study of the probable consequence 
of the occurrence of such events. This study will, we hope, result in a report 
which will satisfy your request of July 6, 1956. Due to its complex nature, it 
is expected that this study will continue, at least in some of its aspects, for 
many months. However, we feel that a worthwhile preliminary report can 
be prepared in the next 3 or 4 months, and we are proceeding with such a 
schedule in mind. 

Sincerely yours, 
K. E. Freips, General Manager. 


FEBRUARY 19, 1957. 
Mr. Lewis L. STRAUSS, 
Chairman, Atomic Energy Commission, 
Washington, D. ¢ 

DrEAR Mr. STRAUSS: On July 6, 1956, Senator Anderson wrote, requesting that 
the Commission make a full study of the damage which could be caused by a 
runaway reactor. We understand that such a study is in preparation now and 
Will be ready shortly, according to the testimony which has been prepared for 
the Commission for the 202 hearings. 

I would request that this report be made available to the Joint Committee 
as soon as possible so there can be adequate study of the report, both by the 
committee and the industrial people concerned, before the hearings, which will 
he held some time in the middle of March on the indemnity bills. 

Sincerely yours, 
Cart T. Durwam, Chairman. 


ATOMIC ENERGY COMMISSION, 
Washington, D. C., March 1, 1957. 
Hon. Cari T. DURHAM, 
Chairman, Joint Conmittce on Atomic Energy. 
Congress of the United States. 

Dear Mr. DurHAM: I have your letter of February 19 in further reference to 
the forthcoming report of the study of potential dainage which could be caused by 
au reactor accident. 

According to our present estimates, the report will not be ready by March 15, 
but all possible efforts will be made to forward it to the Joint Committee at 
the earliest possible date thereafter. The study itself involves a number of 
exceedingly complex problems. In addition to the work of our own staff on the 
study, we have sought the views and opinions of a number of the most highly 
qualitied scientists and engineers and we wish to give full consideration to their 
suggestions in completing the report. 

While we are unable to meet the schedule indicated in your letter, we believe 
that the additional time required is fully justified to make the report of maximum 
usefulness both to the Joint Committee and to the Commission. 

Sincerely yours 
Lewis L. Strauss, Chairman. 

Mr. Srrauss. Is this on the insurance matter / 

Representative Coie. | wanted to get some idea what the letter i 
I don’t have any objection to it. 

The CuarrmMan. I might cite, Mr. Cole, the question was raised 
in the letter, as to how soon we could have a report so that we could 
hold hearings on insurance. 

Represent: itive Honey. Now, on page 28 you speak of the li- 
censing program and you are working closely with the State agencies 
This brings up the question of the separation of the licensing and 
regulatory functions of the Commission from some of its other tasks 
which have been historical and traditional. 

I would like to ask the question—of course, the Commission is aware 
of the fact that our statf has been studying this problem and I would 
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like to ask if there has been any thought given by the Commission 
to the divorcement of this area of duties and responsibilities from 
the primary duty of producing fissionable material, weapons, and re- 
search and development in the peacetime application field. 

It seems to me there is a great burden of time and effort that is being 
placed on the Comimssion. I point to the inevitable controversies 
which must occur when in the realm of operation of private enter- 
prise. There are always the different interests that are involved, the 
different pressures, and I am speaking now of legitimate interests and 
pressures, but which inevitably end up in contests in the courts, liti- 
gation such as we have now over the Michigan reactor and the other 
problems which are coming up which require a great deal of time 
of the Commission, the preparing of briefs, court appearances, and all 
that sort of thing. 

So I ask if there has been any substantial thought given by the 
Commission as to the wisdom of making a division in these two dif- 
ferent types of functions. 

Mr. Srravss. Mr. Holifield, the staff of the Commission made an 
exhaustive and, so far as we were competent to do so, a thorough study 
of the question to which you have just alluded. Some 5 or “6 weeks 
ago, we sent to the joint committee a memorandum or study of this 
subject in which we indicated our conclusion that it would be a mistake 
to separate those functions among two different groups of men. Our 
reasons for that view were stated in this study. 

Perhaps it might be included here, if the chairman sees fit, as a part 
of the record. 

The Cuarrman. I think, Mr. Strauss, we can place that with the 
study that we are making and not me it in the record. 

Mr. Srravuss. Very well, sir. 

Representative Horirrecp. Mr. Chairman, I see I have used quite 
a bit of time. I would like to yield the floor at this time. I have some 
other questions, but I feel it would be unfair to go ahead. 

The CuHamman. Thank you very much. 

Mr. Cole. 

Representative Corr. Mr. Strauss, in your statement the other day 
you used an expression which was new to me. In that part of the 
statement where you outlined the various programs that were under 
way you said there were seven critical fac ilities. 

I was curious to know, what is a critical facility ? 

Mr. Srravss. Unless the statement was an interpolation of my 
own 

Representative Corr. It was not. 

Mr. Srravss. I don’t know what a critical facility is. A critical 
assembly, of course, is familiar to vou. 

Dr. Davis says that his only definition of a critical facility would be 
a place in which a critical assembly was conducted and that was the 
intent of the statement. 

You don’t recall the particular place and context where it occurred ? 

Representative Cote. No: I don’t. It is in that part of the state- 
ment where you enumerated the various programs that were under 

ray. 

Mr. Srravss. I will have someone try to locate it while we are having 
this colloquy. 
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Representative Core. The first question of a general nature is 
whether the Commission has any Sanndesmalaaieat to make to the 
Congress with respect to changes in the act. 

Mr. Srravss. I think, Mr. Cole, there will be a few. I would pre- 
fer, howe ‘ver, and I think you would prefer that to the extent possible 
this come to you in the form of Commission recommendations rather 
than an expression of my individual opinion. 

We are not prepared at this moment to recommend changes in the 
act. We will have some to suggest. 

Representative Cote. My questions this morning are not directed to 
vou as an individual; they are directed to you as a representative of 
the Commission. 

I assumed that any response you make reflects the viewpoint of the 
Commission. 

Mr. Srrauss. Then my response will have to be, Mr. Cole, that I am 
not prepared as of this moment to give you the Commission recom- 
mendation for changes in the act. 

Representative Corr. Are you prepared to indicate the areas, the 
subject matter, and phases of the act which are under consideration 
by the Commission for recommendation ? 

Mr. Srrauss. Mr. Chairman, if we are to have another opportunity 
to come before you this afternoon I would undertake to respond to 
Mr. Cole’s question by indicating the areas in which these presumed 
recommendations will refer. 

The CHarrMan, It is the intention of the committee that the Com- 
mission will be heard again this afternoon. 

Mr. Srrauss. Mr. Cole, if it is agreeable to you, I will try to respond 
to you on that after lunch. 

Representative Coir. Yes. 

There has been a good deal of talk by way of complaint against the 
Commission’s operation in regard to failure to declassify restricted 
a ita. At the meeting last Mond: ry when this was discussed General 

Fields, I think it was, said that the only complaint he had heard was 
from industry, that it was coming out too fast. 

Subsequently at the other hearings there was criticism from repre- 
sentatives of universities that that was not so. They were still un- 
happy with the Commission policies regarding declassification. 

What complaints has the Commission had from universities in this 
field ? 

Mr. Srravss. Mr. Cole, we have had none. I regard the charge as 
completely baseless. I read the testimony here of one academician, 
Dr. Parsegian. It is similar to the charges he made in print some 
months ago and to which I replied at that time. (See p. 185.) 

The record of the Commission with respect to declassification of in- 
formation of a nonmilitary character is, 1 think—and I say this with- 
out embarrassment—qnite extraor dinary. I had no part in the actual 
task, which was very large, involving the review of an enormous ac- 
cumulation of documents for declassification. 

As the General Manager testified last week, the only comment that 
we have had of a carping nature is that the volume of material de- 
classified has defied the facilities of some individuals or small organi- 
zations to winnow it. 
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In that particular we are attempting to do their work for them by 
briefing and grouping this information so that it can be made more 
readily “accessible. 

Representative Corr. One of the complaints of industry which they 
point to as standing in the way of greater participation in foreign 
markets in the atomic power field, is the uncertainty of prices to their 
foreign customers for the nuclear fuel, for the reprocessing of the 
spent fuels, for the buy-back and so forth. 

I think you have touched on it previously, but it was not clear in 
my mind. Will you take a sentence or two to tell me what the status 
is now, what price the foreign governments, the foreign users, can 
anticipate they will have to pay for the fuel, what services are avail- 
able and prices for the reprocessing ? 

Mr. Srravss. Mr. Cole, as I think you know, American industry ts, 
so far as we are aware, the only industry of any country which has 
successfully concluded contracts with foreign governments for the 
erection of reactors. 

Representative Cole. How many of those are there / 

Mr. Srravss. I personally am acquainted with 5 and T understand 
that there are 2 more. These do not refer to research reactors of which 
there is a considerably larger number of contracts. These are power 
reactors. 

Representative Core. Now there are five firm contracts between 
American producers of atomic power reactors and some foreign 
purchasers. 

Mr. Srravss. That is my understanding. 

Representative Conte. So far as you know, no other firm contracts 
between any other national producer of atomic power and foreign 
governments / 

Mr. Strauss. Obviously, I am in no position to make a categorical 
assertion, but I believe, Mr. Cole, that had such contracts been written 
ty industry in other countries we undoubtedly would have heard about 
it at great length in the press. 

Representative Coir. The question was predicated upon the extent 
of your information. What are the five contracts? 

Mr. Srracss. There is a contract, I am informed, between an Amer- 

can producer and an Italian public-utility company of quite large 
size, 1 with Belgian and 3 with Latin American countries. Those 
comprise the five I have mentioned. 

I am told of two more, but I believe that the contracts for them 
are in such a stage that I might do a disservice to both parties, were 
I to mention them. 

Representative Coir. There are five firm contracts for power. 

Mr. Srravss. Mr. Davis tells me that a contract with the Dominican 
Republic has also been announced. I did not know that. 

Representative Cote. That makes it six ? 

Mr. Srravss. That is right. 

Representative Corr. Firm contracts for power reactors? 

Mr. Strauss. That is my understanding. 

Representative Coir. In various stages of size? 

Mr. Srrauss. That is my understanding. 

Representative Coir. Can you tell us the largest and the smallest 
of those six contracts 
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Mr. Srravss. The Italian reactor is supposed to have a rating of 
134,000 electrical kilowatts and to be a duplicate of the Yankee Power 
Co.’s reactor which is a pressurized water reactor to be built at Rowe, 
Mass. 

Representative Cote. And the smallest? 

Mr. Srravss. The smallest I think is 12,000 kilowatts. 

Representative Cote. Can you tell us the number of firm contracts 
between American producers and purchasers abroad for a research 
reactor ? 

Mr. Srravss. The number will be quite a lot larger. 

Representative Cotz. Well, approximately ? 

Mr. Srrauss. Sixteen as of the moment, Mr. Cole. This number, 
I should think, will change very rapidly. 

Representative Coe . Now, to come back to my original question 
which started this very interesting information which you have 
given us, what is the status with respect to the price that the foreign 
purchaser will pay for the fuel and the availability of servicing the 
fuel after it is used? 

Mr. Srrauss. Well, the foreign purchaser now knows the base price 
that he will pay, depending upon the degree of enrichment and the 
type of fuel. 

He also will know, although he does not know at the moment, the 
reprocessing cost which he will have to pay. 

Representative Cote. Those will be determined—the only reason 
that the foreign purchaser does not know it now is because the Com- 
mission has not yet decided it. 

Mr. Srrauss. That is right. 

Representative Cote. Which is along the lines you were discussing 
previously. 

Mr. Srravss. That is right. 

Representative Cote. As soon as the Commission does reach a de- 
termination, the foreign purchaser will then know. 

Mr. Srravss. Yes, sir; I should mention that that has not been a 
de terre nt in the effectuation of the contract I have mentioned. 

Representative Cote. Will that include not only the price of serv- 
icing the spent fuels, but also the price for the buy-back of the 
material ? 

Mr. Srravss. The buy-back of the material is, of course, a credit 
on the books of _ companies. The reprocessing charge is a debit. 
The difference, or balance, will be payable either to them or to the 
AEC as the ¢ hips: may fall. 

This subject, incidentally, Mr. Cole, may very well be touched 
upon in the response that we will make this afternoon to your question 
as to indicated amendments to the legislation. 

Representative Corr. These foreign agreements to which you made 
reference awhile ago, the six power reactors, are all of those with na- 
tions with whom we now have power bilateral agreement? 

Mr. Srravss. No, sir; they are not. 

On the other hand, the exchange of information for the erection of 
a power reactor, if it does not involve classified information, does 
not require the existence of such an agreement. The transfer, how- 
ever, of sufficient United States fuel to operate such a reactor is pre- 
dicated upon the conclusion of an agreement or amendment of an 
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existing agreement taken between those countries and the United 
States. 

Representative Corr. Can you indicate what ones of the six do not 
have the bilateral agreement / 

Mr. Srravss. The only country which at the moment does have one 
is Belgium, although we are in active negotiations with Italy for a 
power reactor bilateral agreement. 

Representative Corn. Another of the complaints from industry is 
the uncertainty of their liability with respect to the operation of 
their reactor abroad. Would you discuss that aspect of the problem 
of developing a world market for American reactors? 

Mr. Srrauss. Mr. Cole, I think that that is a subject as between 
the American contractor and the country or the industry abroad which 
is the purchaser. The Atomic Energy Commission has no direct 
responsibility with respect to that, not being parties to the individual 
contract. 

Representative Coir. That is true, you have no responsibility, but 
I am sure you will concur that it does have an interest in assisting 
American industry wherever it is properly possible. 

Mr. Srrauss. That is right. 

Representative Cote. Of course, in the power bilaterals the Com- 
mission does have a provision protecting the American Government 
against any claims from abroad. 

I am wondering why those power agreements cannot also and should 
not contain a provision indemnifying not only the American Gov- 
ernment, but any American producer. 

Mr. Srravuss. I can recall no occasion when the Commission has 
been confronted with or had discussed that aspect of the problem. 
To the best of my knowledge it has not been raised with us by any 
American manufacturer. I can recall no occasion. 

Representative Coir. I cannot understand why these problems are 
not tossed at the Commission and they are thrown at us here in the 
committee without any hesitancy at all. 

I don’t understand why you folks have not heard about them and 
we have. 

Mr. Srravss. I have heard that price and availability of fuel have 
been discussed, but never the question which you have just raised. 

The fact that these contracts which I have mentioned have been 
made would indicate that it is not, shall I say, a crucial or determining 
factor. 

Representative Coir. Since these sales of American reactors abroad, 
if they contemplate using American fuel, cannot be consummated 
without a bilateral agreement, and they cannot be-operated except by 
permission and authority of the foreign government, it would seem to 
me a perfectly logical and proper condition of that treaty, that agree- 
ment, that in case the bilateral agreement is implemented by way of 
reactor fabricated from American production, that the American 
producer should be indemnified against foreign claims in the same 
way that the United States Government, except, of course, where any 
proven negligence on the part of the American producer, and I would 
not think that that would be a very difficult clause to be included 
in the power bilaterals. 

Mr. Srravuss. Well, it might act as a very serious deterrent to Amer- 
ican business to obtain these contracts in the face, let us say, of foreign 
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competition which did not make such a stipulation. But this is a 
purely personal expression. I would think that as between two 
reactor concepts of equal merit, where one seller insisted on indemnifi- 
cation and the other did not, the business might go to the man who had 
the greatest confidence in his product. 

Representative Coir. Yes; but do you not fancy that all other gov- 
ernments are going to require the same provision regarding indemnity 
that we have required ¢ 

Mr. Srravss. I could not speculate on that, Mr. Cole. 

Representative Cotz. I am sure you can speculate on it. That is all 
Iam asking, because if I can you certainly can. 

Mr. Srrauss. I think there will be, in general, a disposition to follow 
our lead. I make that statement with the full realization that the 
competition in this area will become very keen with the passage of time. 

Representative Coir. Yes; and I find one of the major apprehen- 
sions of American producers is that they are not only compelled to 
compete against foreign industrial competitors, but sitting alongside 
that foreign competitor is the right arm of some foreign government. 

What I am trying to do is to develop the right arm of the American 
Government to sit alongside of the American producer so far as it can 
be done without jeopardizing the program. It seems to me this is an 
area where the Commission at least might give some thought to it. 

Mr. Srravss. We certainly will, and we will discuss this subject with 
American contractors to learn their point of view. 

Representative Cote. Another complaint is that, not so much from 
industrialists as from the inventor, the Commission has neglected pro- 
tection of American patents in the foreign market by way of failure to 
file patent applications in foreign governments; failure to file in for- 
eign countries patent applications made in this country in the atomic 
field. 

Mr. Srravuss. I have not heard such an allegation. I would like to 
ask the General Counsel if he has, and if he is prepared to respond to 
your question, Mr. Cole. 

Mr. Mrrcneti. Mr. Cole, we have circulated a prepared statement 
on this subject, which was suggested by some of the points made by 
your committee last week with respect to foreign patent rights. I 
don’t know whether you care to have me read this. 

Representative Coir. This is the statement on patents to which you 
made reference a while ago? 

Mr. Mircnen. Yes, sir. 

Representative Coir. I notice in the statement you say in the last 2 
years you have filed 150 patent applications abroad. I think Mr. 
Strauss’ statement was that there are 450 American applications filed. 

Mr. Mircien. Yes, sir. 

Representative Cote. How do you determine which ones shall be 
filed abroad and which ones allowed to stay at home? How difficult 
would it be, once a patent in this field is applied for here in the Ameri- 
ean Patent Office, to automatically file it abroad ? 

Mr. Mireneun. I think, Mr. Cole, there probably would be some 
areas in which foreign filing would not be useful. Let us take, for 
instance, a patent that has to do with processing raw material or in- 
vention or discovery that has to do with it. There probably would not 
be much to be gained by filing such an application in a country that 











318 ATOMIC ENERGY INDUSTRY 


had nouranium. Similarly, if it is an invention or discovery that has 
to do with the complicated manufacturing process, there would prob- 
ably be little to be gained by filing in a country that has no highly 
developed industry. You have to be somewhat selective on these 
things, I think. 

Representative Coir. Do you have an organization in the Commis- 
sion that screens all these applic: itions and currently determines which 
ones should be filed abroad in order to protect the American inventor? 

Mr. Mircueit,. We attempt to do that, sir. Our system is this: 
When an invention or discovery is reported to us under our contract, 
as it must be, we ask the contractor to indicate whether or not he 
wishes to file either in this country or abroad, or both. If he indicates 
he does not care to file abroad, we make an effort to screen those that 
look more significant and determine in those instances whether or not 
the Commussion should file abroad, and, if so, where. I cannot assure 
you that we pick up every one, but we do make a determined effort 
and we have a system. 

Representative Cote. Do you have any backlog of unresolved cases? 

Mr. Mrrcnetn. We have, certainly, a current “workload, 

Representative Coir. Is it appreciable 

Mr. Mircuey. I believe not, to the best of my understanding. 
Where a contractor has said to us, on reporting an invention, he thinks 
it should be filed abroad, but he does not propose to do it, up to this 
point after reviewing the subject matter we have filed where the con- 
tractor himself said he thought it should be done. 

Representative Core. How do you protect or how can you possibly 
protect, if at all, the inventor who has a conception which is imme- 
diately surrounded by secrecy, and therefore, cannot be a patent issue 
and cannot be filed abroad ¢ 

Mr. Mircnen. Today a classified invention or discovery can be 
filed in a country with which we have an agreement for cooperation 
for exchange of restricted data in that area. 

If there is no agreement for cooperation which would cover the sub- 
ject matter, then, of course, we cannot file abroad on a classified basis, 

On the other hand, the declassification actions that the Commission 
has taken in the last 2 years, and more particularly the most recent 
one, I think, will make it possible in a very large area to file unclassified 
applications abroad. 

There is one further refinement: If an invention or discovery has 
some classified aspects, but it is mixed, so to speak, and there are some 
things in it which we think can be filed on an unclassified basis, we 
make an etfort to work this out with the contractor so that we can 
pick out the things that can be specified as unclassified and file on 
those. 

Representative Coin. You do not see, or do you see, in the bilateral- 
agreement. route, a method by which American inventors can be pro- 
tected to some extent, especially those that have an invention that is 
classified as secret or restricted, against a foreigner filing abroad on 
the very same thing which may not be secret over there, but which is 
classified as secret here. 

Mr. Mrrcuett. I think, sir, that the bilateral agreement does pro- 
vide a mechanism, to the extent that it calls for exchange of restricted 
data in the particular area in which the invention or discovery arises. 
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Representative Cotz. The requirement for exchange of information 
would not necessarily exclude an individual in that foreign country 
from making application and obtaining a patent on that application ? 

Mr. Mrrcre,. In those countries, Mr. Cole, which ahi to the 
International Patent Convention applications may be filed abroad 
within 1 year after filing in this country. So that this gives you a 
little time, at least as to those countries, to file here first under a secrecy 
order and then file abroad. 

Representative Coir. Are most of the countries of the world in this 
International Patent Convention that you speak of ? 

Mr. Mrrcenexy. I am not sure, offhand. I will be glad to give you 
the figures if you like as to which countries have adhered to it. 

Representative Cote. Now, to get back to Mr. Strauss again, the 
question was raised as to your attitude toward the international stat- 
ute for the agency, international agency, and you indicated some dis- 
pleasure or dislike with certain provisions of that statute, but you 
did not spell them out. 

Mr. Srravss. I am sorry, Mr. Cole, if my response was taken to 
indicate displeasure with the provisions. I said that if I were writing 
the statute, as of today, there are certain parts of it that I would ex- 
press perhaps more aflirmatively, others more strongly, but I believe 
T concluded my response to that question by saying that I was thor- 
oughly in favor of a ratification of the statute. 

Representative Cotz. The changes and wording of the act were not 
of substance ? 

Mr. Srrauss. They were not of substance. They would have pro- 
vided some reassurance to people who may feel there are not sufficient 
teeth in the statute as it now stands. 

Representative Coin. Charges have been made that this statute is 
another giveaway part of our Government, that it permits the Com- 
mission to give the nuclear fuel to the international agency without 
charge; is that true? 

Mr. Srravss. There is nothing in the statute that obligates the 
Commission to do anything, sir. My understanding is that the Com- 
mission could make no gift of any substantial amount of fissionable 
material to anyone without congressional authority. 

Representative Corr. Is there anything in the statute that suggests 
either by way of inference or innuendo to say nothing of the express 
language, the thought that the country furnishing the nuclear fuel 
to the international agency would do so at no cost to the agency? 

Mr. Srravss. I know of no language in the statute which by inter- 
ference would convey that belief, Mr. Cole. At the time when the 
delegates of 80 nations met in New York, the President stated that, 
of the 20,000 kilograms which he had made available for friendly 
foreign countries in February of last year, 5,000 kilograms would 
be made available to the agency on terms to be agreed upon. 

That I construed to mean not only price, but other circumstances 
surrounding the contribution of that. amount of material. 

Representative Coir. In fact, the international statute is very clear. 
It says that the terms upon which this material will be furnished 
will be determined by the Board of Governors of the agency and the 
furnishing country. So if our country does in the future want to 
give the material away, it may later on determine to do so, but there 
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is nothing in the statute, the international statute, nor in the current 12 « 
atomic energy law, which requires it to do so. he ' 

Mr. Srravss. That is true, and I am glad you have brought up this a 
point because there have been inferences to the contrary in the press, 
and they are not in accordance with the facts. 

Representative Corr. Another of the criticisms of the statute is 
that by furnishing the initial material we will be in substance pro- 
viding foreign governments with materials with which to make 
weapons that “might later be used against us. 

Is there anything in the statute so far as you know, and I am sure 
you have studied it thoroughly, which contemplates the use of this 
material for fabrication of weapons? 


Mr. Srravuss. On the contrary, Mr. Cole, the statute is dedicated ma 
to the principle that this material shall be used exclusively for peace- vate 
ful purposes and all of the safeguards and supervisory mechanics for isot 


which the statute provides are designed to that end. den 
Representative Cote. What are those supervisory mechanics? In F 
. . $ : ° cou 
substance does it not allow the agency to send its representatives in ‘inal 
to inspect the project in the course of its operation intermittently ? lem 
Mr. Srravss. To account for the material. low 
Representative Coir. To account for the material, and if the ma- , 
° * . a . if 
terial produced is in surplus to the needs of that project, that surplus » 
material is required to be sent back to the international agency. vel 
Mr. Srravss. That is correct, and the installation in which the era 
material is to be placed as fuel must be approved by the agency prior ” 
to the provision of the material. ini 
Represent: itive Coir. Has the responsibility which the law places of) 
on the Commission to license and to inspect and to supervise these V 
domestic operations resulted in any appreciable increase in your 
personnel requirements ? 
Mr. Strauss. No, but it will, Mr. Cole. 
Mr. Frevps. It has added none to our requirements in force, but it 
surely will. 
Representative Corr. Can you give us a rough estimate of the 
number of personnel needed by the Commission to date to do the 
policing requirements? 
Mr. Srravuss. I would like to supply that for the record, sir, rather 
than to attempt to give vou an estimate. 
(The information referred to follows :) 
UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., March 20, 1957. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 
Dear Mr. DurRHAM: During the 202 hearings, questions regarding the licensee 
inspection program were raised by Representative Cole and yourself. The re- 
plies to these questions are herewith submitted for the record. 
Presently, 17 professional personnel are engaged in the performance of in- 
spection activities. Of these, 15 are stationed at several operations offices of 
the Commission, and are engaged specifically in the inspection of licensed ac- 
tivities in the use of radioisotopes (byproduct material) and source material. 
Two persons in the Division of Inspection, Washington headquarters, are en- 
gaged in the inspection of production and utilization facilities and in the use of 
special nuclear material. In addition, the Washington division is responsible 
for development and administration of policies and procedures for inspection 
of the several activities just mentioned. It is estimated that at the end of 
fiseal year 1958 the number of inspection personnel will be 58. Of this total, 
52 will be stationed in operations offices and will consist of 40 professional and 
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12 clerical; in the Division of Inspection, Washington headquarters, there will 
be 4 professional and 2 clerical. It is estimated that cost for personnel services 
and travel for fiscal 1958 will total $565,000. Some States are cooperating with 
us, where they have technically trained personnel for inspection of licensees 
using byproduct material. 

Detailed procedure for the inspection of the licensed use of radioisotopes 
(byproduce material) and source material has been developed. This pro- 
cedure is now being employed by the several inspection units in the operations 
offices mentioned above. The objective of the procedure is the determination 
of the state of compliance of the licensee with provision of title 10, Code of Fed- 
eral Regulations, section 20, Standards for Protection Against Radiation; title 
10, Code of Federal Regulations, section 30 (Byproduct Material) ; title 10, Code 
of Federal Regulations, section 40 (Source Material) ; and any special conditions 
incorporated into the license. Basically, the objective of the inspection procedure 
is, of course, to ascertain whether or not operations are being conducted in a safe 
manner. There are approximately 40,000 material licensees using materials which 
vary from the innocuous types to those having a significant potential for harm if 
mishandled. We would like to reaffirm that in the past 10 years during which 
isotopes have been widely distributed and used, there have been very few inci- 
dents involving exposures in excess of accepted standards. 

The objective for the inspection of production and utilization facilities is, of 
course, the same as the objective just discussed. Substantial progress has been 
nade in the development of inspection procedure for these activities. The prob- 
lem here, however, is somewhat more elaborate and complex because of the fol- 
lowing considerations: 

1. The variance in the types of facilities and their characteristics which are 
pow planned, or under consideration, or in operation. 

2. The widely recognized fact that, because of the present stage of reactor de- 
velopment, complete and detailed standards for design, construction, and op- 
eration generally applicable to production and utilization facililties are not yet 
feasible. 

it is considered necessary, therefore, at least for the present, that personnel 
engaged in the inspection of reactors possess extended experience in the fields 
of reactor design, construction, and operation. 

We believe the present reactor inspection coverage to be adequate. 

Sincerely yours, 
K. E. Fretps, General Manager. 

Mr. Fievps. I could say that we have a Division of Civilian Appli- 

‘ations which is largely concerned with licensing. We have a Divi- 
sion of Inspection. These have grown to over 100 personnel in size. 

I would like to supply the precise numbers for the record. This 
will have to increase as we pick up inspection functions more fully 
and utilize personnel in our field offices as well as here in Washington. 

Representative Coir. I have only one other question. That is to 
seek your thinking on the extent of provision of law prohibiting sub- 
sidies for the advancement and deve ‘lopment of a nuclear power 
program. 

As I recall, the limitation says no public subsidy will be used for any 
license under 103 or 104—104 is the one covering research and de- 
velopment—the very thing that we are trying to encourage, and some 
are disappointed that it has not proc eeded more r apidly. 

It occurs to me that perhaps that limitation is an impeding factor 
in the development and inclusion of more projects for development 
of power reactors. 

Do you find that to be so? 

As it stands now, the Commission may participate in any of these 
developmental projects by way of research contract under another 
authority of the law, but the Commission is prohibited from making 
an outright subsidy of so much money and having it authorized as 
an outright gift given by the Commission to the project for the sole 
purpose ‘of proving out the concept of furthering development. 
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Now, if these reactor projects are so extremely costly, which they 
are. for the size that are needed for genuine power producers, if 
private capital is hesitant to supply that er amount because of 
the uncertainty of the outcome, in view of its being developmental, 
it seems to me that the public interest could justify the sharing of 
some of that expense by the Commission, not by way of research con- 
tracts and so forth which are indirect assistance—we might not call 
them subsidies, but they are indirect aid. 

Would you comment on that ? 

Mr. Strauss. Mr. Cole, I would be inclined to agree with you were 
it not for the performance which the power companies from one coast 
to the other have demonstrated since the last session of the Congress. 

At our previous hearing we listed the number of projects which 
have been initiated since last August. I would all, however, that my 
view of this subject might be different if the 1 response to the third 
round invitation should prove to be disappointing. 

But I have been very much encouraged by the ‘action of Pacific Gas 
& Electric and the Northern States Power and the Vir ginia Duke Co. 
and the West Penn Co., the American Gas & Electric, and a large 
number of companies associated with those firms, in organizing the 
number of projects which were listed before you on last Tuesday, Mr. 
Chairman. 

Representative Coir. Can you now tell me what a critical facil- 
ity is? 

Mr. Srravss. These would be facilities in which critical mass ex- 
periments are conducted. 

Representative Corr. That is what reactors are. 

Mr. Strauss. No; a reactor is not an experiment. A reactor is a 
plant in which a fuel load is placed on which critical assembly experi- 
ments have long since been run, and the facts are known. 

Have I answered your question ¢ 

Representative Core. No. Well, I think you did enough so that I 
can understand slightly better than I did at first. 

Mr. Stravss. Perhaps, Mr. Cole, you will permit Dr. Davis to give 
you a technical response to it. 

The Cratrman. Commenting a little further on Mr. Cole’s question 
as to whether or not the act provided you with the authority to give 
this material away, I believe in the present statement in New York 
the President said “available.” A lot of people misconstrued the 
word that we were going to give away 20,000 kilograms of material. 

Mr. Srravss. The clause “on terms to be agreed upon,” was included 
very carefully in that statement, Mr. Chairman, to indicate that it was 
not at that moment a gift. There were and are a number of people 
who propose seriously that an amount of material should be contributed 
without cost to the agency and it is entirely conceivable that the Con- 
gress may so decide in the course of time. But there was no promise 
and no commitment made in this connection in New York. 

The CuarrmMan. You can dot it under the 1954 act, can you not? 

Mr. Strauss. Not without specific congressional authority. 

The Cuarrman. Mr. Price. 

Representative Price. Mr. Strauss, you stated, I believe, that there 
were six firm contracts, foreign contr acts, for American firms to build 
six reactors for foreign gov ernments. ‘These are firm contracts to what 
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extent? Is there a schedule on them? Is there a date by which time 
they must be delivered and placed in operation ¢ 

Mr. Srravss. Mr. Price, I have not reviewed the contracts. They 
are made between the purchaser and the seller and the Commission 
has not reviewed them so far as I know. 

Mr. Davis. I have not seen them, but I might say I understand the 
American foreign power have actually firm contractual commitments 
to buy the reactors, although there are still negotiations required 
between the countries and the United States. 

The Edisonvolta one is essentially a letter of intent to proceed if 
certain conditions are satisfied. 

I do not know the circumstances of the Dominican Republic except 
here again a power bilateral is required. 

In the case of the Belgian one, the contract is not worked out, but 
they are in the process of negotiating such a contract. 

Each one is actually different and in a different stage. 

Representative Pricer. Is there anything in existing law that would 
be a handicap or obstacle to American companies to deliver on these 
contracts ¢ 

Mr. Srravss. I know of nothing. On the contrary, in connection 
with the Belgian negotiation, the contractor was actually prepared to 
deliver the reactor earlier than a date at which the Belgians were 
interested in cubdhine it because of its location. The contract as first 
planned called for the completion of the reactor by April 1, 1958 
That plan was subsequently abandoned, but not at the request of the 
American contractor. 

Representative Price. You stated earlier in the hearing that the 
British Calder Hall reactor was primarily a military reactor. Does 
that mean that the AEC has ruled out the value of a dual purpose 
reactor for the production of electrical energy in the United States? 

Mr. Srravuss. The Atomic Energy Commission, sometime either in 
the late fall of 1952 or early spring of 1953, took such a position and 
it has never changed. The position at that time, Mr. Price, was that 
plutonium could “be produced more cheaply and effectively from a 
reactor designed for that purpose alone and that power could be 
produced with a more certain determination of its costs from a reactor 
which was designed for the production of power and in which plu- 
tonium was incidental. 

Representative Price. Has there been a time limit placed on the 
third round proposals? What time limit has been placed on the third 
round proposals ? 

Mr. Srrauss. There has been a completion date of 1962, if that is 
what you refer to. 

Representative Price. Not only that, but for the submission of 
proposals, 

Do you have a time within which proposals must be presented to be 
acted upon 

Mr. Strauss. The Cidaieiinllaals can terminate the invitation when- 
ever it wishes, but we have said we would receive and consider these 
‘ie enna as they were made without, as in the two previous rounds, 
having set a date by which they had to be made. 

I may be able to correct a misapprehension that has also appeared 
in print recently. The Commission made no stipulation with respect 
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to the size of the reactors in the third round, either large or small or 
intermediate or as to type. 

Representative Price. When was the last full-scale review held by 
the Commission of our reactor program and of the different concepts 
of reactors that fit in our program ¢ 

Mr. Srravss. It is under constant review, Mr. Price. There is 
scarcely a week when some aspect of the re: ctor rogram is not before 
the Commissioners, and, of course, it is aaa every hour of the 
day, before the General Manager and his staff. 

Representative Prick. You say before the Commission. On the 
Commission is there any person, among the Commissioners, who is 
qualified to pass technical judgment upon a reactor concept ? 

Mr. Srravss. I don’t know that any of us would pose as experts, 
Mr. Price. The Commission, as you know, acts as a group by majority 
vote, as the law prescribes, and none of us arrogates special competence 
in a field, 

Representative Price. This, then, brings up, just how do you de- 
termine what reactors have good prospects. Who determines the 
selection of the type of reactor ‘that is most feasible for the production 
of electrical energy. 

Mr. Srrauss. Mr. Price, we think we have a very competent staff, 
not only in the Commission but in the several laboratories where reac- 
tors are being developed. We are in close touch with them. We con- 
fer with them freauently. We act upon their recommendations, 
weighed by our best judgment. 

tepresent: itive Price. When vou say within the Commission, do you 
mean in the Commission here in Washington ? 

Mr. Srrauss. Yes. 

Representative Prick. What about the field ? 

Mr. Srrauss. We visit field installations and we call in the heads of 
those laboratories for consultation. 

Representative Price. Who within the Commission would be the 
one man directly responsible for the reactor program ? 

Mr. Srrauss. The General Manager is directly responsible for the 
entire progr am of the Commission, Mr. Price. 

Representative Price. Let us bring it right down to the reactor 
program. Who, for instance, would be responsible for the success 
or failure of a given reactor program who makes the decision to go 
ahead with a certain type reactor, or to stop such a program ? 

Mr. Srrauss. The Commission, of course, has the responsibility for 
the success or failure. 

Representative Price. Who within the Commission would be the 
top man in the Reactor Division ? 

Mr. Srravss. The man principally charged with responsibility for 
the Reactor Development Division of the “Commission is Dr. Davis, 
but we would not charge him with the success or failure of the pro- 
gram. The responsibility for its failure would be ours and the 
responsibility for the success would belong to the entire organization. 

Representative Price. For the purpose of the record, could you not 
just gave us an idea as to just how you proceed to adopt a certain 

reactor program, or to eliminate a certain program ? 

Mr. Srrauss. Yes, I think Ican. I am going to ask my colleagues 
to. interrupt if I do not describe this in a way which they think is 
compatible with the facts. 


Oo 
W 
W 
ce 
it 


ti 


it 


a 


b 








ATOMIC ENERGY INDUSTRY 325 


Let us take the boiling water reactor, a concept, which, if my recol- 
lection serves me right, is some 5 or 6 years old. Perhaps its origins 
go back beyond that. This concept originated, to the best of my 
belief, at Argonne. 

The Argonne Laboratory is operated by a contractor for the Com- 
mission, the University of Chicago. At that time the head of the 
laboratory was Dr. Zinn, who is weil known to you. 

The head of the laboratory presumably came to the Reactor Devel- 
opment Division of the Commission for we approval of funds to do 
work on the experimental boiling water reactor. This experimental 
work, over a period of years perhaps, was not involved in the actual 
construction of a reactor at all, but it finally reached the point where 
it was constructed and it operated successfully. 

We ran, as you know, one of those experiments to deliberate destruc- 
tion to see whether its safety principle was valid. 

After reaching that point, the Commission knew without the neces- 
sity for a formal vote that this was one of the reactor concepts which 
it wished to promote. 

It consequently built such a reactor at the Argonne and has encour- 
aged contractors to view it as a prototype for reactors which are being 
built for industry. 

Does that answer your question ¢ 

Representative Price. Yes. I think it is valuable for the record to 
show how you arrive at these decisions. 

Mr. Frevps. May I insert one statement in this, Mr. Price ’ 

At one point each year the Commission as a body reviews in de- 
tails and approves wha we call program assumptions. Now, this is 
done just by the end of January of each year for the fiscal year that 
follows. This is the definitive approval of the broad program on the 
basis of which the budgeting and funding goes forward and the plan- 
ning of programs. 

But prior to that, all of the work that the Chairman has described 
has been going on and goes on continuously. 

Mr. Srravss. Mr. Price, it is like determining the moment at which 
you fell in love with your wife. Obviously there was a moment at 
which you proposed matrimony, but the process of becoming ac- 
quainted and becoming convinced runs over a long period of time and 
you can’t bracket it by dates. 

ee Price. Admiral, just where do we stand on the 5- 
year reactor program which was submitted to the committee at its 

Seon almost 5 years ago? How many of the reactors in that pro- 
gram have been carried ‘through and how successful have they been 
and have you been forced to drop any from that program ? 

Mr. Strauss. Dr. Davis, who is responsible for that program to a 
large extent, will respond. 

Mr. Davis. The EBWR which, as you know, is one of those five, is 
now in operation. The Shippingport reactor which is another one of 
the five, will be in operation this year. 

The homogeneous reactor experiment No. 2 at Oak Ridge, which 
is another one, has been held up, as you know, for about a year by 
difficulties with corrosion. 

The sodium reactor experiment at Santa Susana, the fourth one in 
the program, is scheduled for operation some time this spring, and 
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the fast breeder reactor EBR No. 2, is cheduled now for operation in 
1959. 

Representative Price. Since that time has there been any new con- 
cept of reactor which was not included in the original program ? 

Mr. Davis. Yes, we are doing work on the organic moderated re- 
actor experiment. This is a feasibility-type experiment, which should 
be in operation this spring. 

We are currently in a stage of preparing a design and plan for a 
liquid metal fuel reactor experiment. We are doing work at Los Ala- 
mos on a fast reactor fueled with a moulten plutonium alloy and 
there are a number of others which are still in less definitive stages, 
I would say. 

I think those are the principal ones, sir. 

Representative Price. What is the status of the merchant ship 
program ¢ 

Mr. Srrauss. Mr. Price, you know, of course, that we had a year’s 
delay with that program for which no one is responsible. At the pres- 
ent time, the responsibility for its construction is divided by agree- 
ment between the Maritime Administration for the hull and the Com- 
mission for the propulsion plant. 

Is there anyone here that can respond as to the exact status? 

Mr. Davis. In the propulsion plant we are currently in the last 
stages of negotiating a contract for the manufacture of the reactor 
and the propulsion plant. The design work has actually been going 
on for some time now under an interim arrangement so that we be- 
lieve that the propulsion plant at least is in pretty good shape. 

Representative Price. What type of reactor? 

Mr. Davis. This will be a pressurized reactor, 20,000-shaft-horse- 
power output. 

Mr. Strauss. Had the law permitted us to use the type reactor 
which is in the Nautilus and for which there was some material avail- 
able, we could have produced a merchant ship at an earlier date, but 
not of the specifics of the one which is now being built. 

Representative Price. You would not have gained anything. 

Mr. Srravuss. This project does not prove anything either, except 
that a surface ship can be run by nuclear power. 

Representative Price. Is it supposed to be an advance design ? 

Mr. Srravss. There is bound to be some advance on anything that 
is built today even on the same pattern as one that was built a few 
years ago. 

Another Nauti7us built today would not be precisely the same in all 
respects as the first Vautilus. 

Representative Price. Of course, we hoped that you would have 
an advanced design of the ship reactor that would provide for ad- 
vancement of the art. We knew that the use of the Nautilus reactor 
in a ship’s hull would not add to our knowledge. 

Mr. Srravuss. Had speed been the primary requisite that would 
have been indicated as the thing to do. 

Representative Price. Of course, we felt that if speed should be 
primary there it should be primary in other places, too, like the 
atomic-powered aircraft. 

That is all I have, Mr. Chairman. 

The CHarrman. Senator Anderson. 
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Senator Anprerson. I was somewhat interested in seeing a copy 
of the transcript of the 19th, of a hearing which I did not “have the 
privilege of attending. 

Senator Gore was asking about this subject of dual-purpose reac- 
tors. He said: 

Certain members of this committee have long urged the necessity for dual- 
purpose reactor in this country. 


Your reply was: 


I was not aware of that fact. I naturally accept your statement. The Com- 
mission some years ago before I returned to it, took a position which I believe 
to have been a sound one, that the dual-purpose reactors do not belong in our 


reactor complex. 

Have you been familiar with the report that our committee filed on 
what has been known as the Gore-Holifield bill ? 

Mr. Srravss. I am sure I must have read it, Senator. 

Senator Anprerson. We sent a hundred copies over to the Commis- 
sion. I would hope that one would come to you. 

Mr. Srravss. I am sure I did read it. 

Senator Anperson. Did that mention the Hanford reactor, a heavy 
water reactor and various other types ? 

Mr. Srravss. I cannot recall from memory what it tt 

Senator Anperson. We also said that we would like a reactor con- 
cept, that represented variation on existing readies ten hnology, 
developed for the production and development of special nuclear 
material. 

[ was just a little concerned by it because when the Commission came 
up Senator Jackson asked questions, I am Jooking now at page 17 
where he was asking Mr. Vance, and you will find it on the hearing of 
June 28. 

Senator Jackson says: 

The only reason it was in there is because if you build a dual-purpose reactor, 


you would want to utilize the supporting resources, the fabrication and so on, and 


the chemical processing plants that you have. That was the only thing I had 
in mind. It would be uneconomical to do it otherwise. 

Representative HoLir1ELp. I was not here when 3 (c) was discussed. Would 
it be out of line if I would ask why the argument or why that particular section 
was objectionable to the Commission. 

Did Mr. Vance communicate to you the fact that there had been any 
discussion that day about dual- purpose reactors ! 

Mr. Srrauss. I am satisfied, Senator, that Mr. Vance and I must 
have discussed the hearing in some detail. 

If your point is that 1 did not recall an occasion when the Joint 
Committee was on record as favoring a dual-purpose reactor, I am 
sorry. The rest of my statement stands, to the effect that the Commis- 
sion took this position, in the spring of 1953, I believe. 

As a matter of fact, within a week or two of my return to the Com- 
mission in the summer of that year, I questioned the decision and said 
so publicly. I think I said so before your committee, 

But with the passage of time I am satisfied that the Commission’s 
decision that spring was a correct one and that a dual-purpose reactor 
does not fit into the policy which we have adopted of making plu- 
tonium as cheaply as we can make plutonium and making power as 
cheaply as we can make power since a dual-purpose reactor will do 
neither in the opinion of our engineers. 
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Senator AnpERsoN. Now, may I call your attention to your _ 
mony before the Appropriations Committee last year when I wa 
questioning you on os y suibhect, This is at page 64 of the opynigelas 
tion hearings of last ye said to you: 

And we might get up to that or more in the course of the next few years. I 
am wondering what you are going to do with this production if we do not use 
it up and if we do use it up might it not be profitable to use it in dual-purpose 
reactors? 

We were talking about the uranium situation which was becoming 
difficult then and is far more difficult now as uranium appears to be 
running out of our ears and is causing some concern. 

I mentioned dual-purpose reactors to you. Your answer was: 

Senator, the Commission decided sometime in the spring of 1953 that the dual- 
purpose reactor approach was not a sound one from the point of view of the 
production and development of the economic power. When I became a member 
of the Commission, in the summer of 1953, I questioned the soundness of that 
decision by the Commission, but in the winter of 1953-54, when the General Elec- 
tric Co. made us a proposal for the dual-purpose reactor at Hanford, I was not 
able to earry the point. 

Am I to understand by that that you were a protagonist of the dual- 
purpose reactor ‘ 

Mr. Srravss. I was, and I told you that I was no Jonger, and I am 
no longer. I have not been for 3 years, which is the period involved 
here, because I believe the engineering decision that power can be made 
more cheaply from a reactor which is not specifically designed to pro- 
duee plutonium as a primary or as an equal product. 


? 


Senator Anprrson. If you had been against it for 3 years, may I 
just again call your attention to your testimony of last year, when 


you said: 


I was not able to carry the point, and we have no dual-purpose reactor pro- 
gram. I have personally long been an advocate of a trial. You don’t know how 
much satisfaction you are affording me. 


meaning by bringing it up. 

Why ‘did I afford you satisfaction for the dual-purpose reactor if 
you were against it ? 

Mr. Srravss. For the simple reason one likes to have his views sec- 
onded, whether or not in point of time. 

Sewator Anperson. It was not the fact that the joint committee 
had decided to report out a bill with a dual reactor in it that changed 
your mind? 

Mr. Srravss. No: I think it was pretty clear that my opposition to 
the bill that the joint committee was reporting out was well known. 
I had made it known to you, in any case, sir. 

Senator Anprerson. Yes; but I'mean just a few weeks before we re- 
ported it out you were very grateful that somebody had brought up 
again this question of dual- -purpose reactor that you had supported. 

Mr. Srravss. I think the question of a dual-purpose reactor should 
be continually before the Commission and debated with the view 
Nea determining whether at some future date the engineering 

‘ase against it may or may not be valid. 

Senator Axperson. May I call your attention to the next exchange? 
I said: 

I am trying to furnish you more satisfaction and I hope I have a couple of 
converts here today. 
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I was looking directly at Dr. Libby and Mr. Vance, who were with 
you inthe room. That would give you a majority of the Commission. 

You said: 

In any case, it is certainly one of the things that we have been very vigorous 
in exploring. I think that it does offer a weapons-material incentive. I doubt 
whether it offers the path to economic nuclear power. 

Mr. Srravss. It seems to me that is consistent with what I have been 
saying, Senator. If it affords you any—— 

Senator AnpersoNn. Go ahead. 

Mr. Srravss. No. 

Senator AnpDrrson, Do not state them privately. Put them out 
in the open. 

Mr. Srravss. I do not have the context of these papers before me 
and therefore you have some advantage, but everything you have said, 
I think, is consistent with my testimony this morning and with my 
prev ious testimony. 

Senator Anderson. Are you now against the dual-purpose reactor 
program ¢ 

Mr. Srravuss. I now believe, Senator, that our engineers are cor- 
rect in stating that as long as our goals remain, plutonium at the 
cheapest price that we can produce it ‘and power at the most economic 
price per kilowatt-hour that we can produce it, reactors specifically 
designed for each purpose are the things for us to build. 

Senator Anperson. Would the answer then be “Yes,” you are op- 
posed to dual-purpose reactors ¢ 

Mr. Strauss. No, sir; the answer will have to be as I stated it, sir. 

Senator AnpErson. The answer is one that you will have to inter- 
pret 10 or 12 different ways as long as this happens and this happens. 
But are you for a dual-purpose reactor ? 

Mr. Srravss. I submit, sir, that the answer could only be inter- 
preted as I stated: That at the moment, in the present state of the 
art, the only way at which we can arrive at the best reactor for power 
purposes is to build a power reactor in which the production of plu- 
tonium is incidental, as it is to all reactors. 

Senator Anprerson. Am I correct in interpreting that as a state- 
ment that you are opposed to dual-purpose reactors ? 

Mr. Strauss. At the present moment, I am. 

Representative Van Zanpr. With reservations. 

Mr. Srrauss. With reservations, as I stated. 

Representative Price. Senator, could I ask a question ? 

How long has it been since the engineers have reviewed their pre- 
vious decision on the dual-purpose reactor / 

Mr. Davis. As the chairman has pointed out, there is a continuing 
study underway. 

Representative Prick. “Continuing” means a lot of things. It 
means that they are still thinking about it. They remember that 
they did review it back in 1953 and they have not. found any reason 
to go into detail on it again, and they are continuing their previous 
study, or continuing their previous decision, but they have not sctu- 
ally, physically investigated the feasibility of the dual-purpose reactor 

in the last 4 years. 

Mr. Davis. Let me say this, Mr. Price: I was at Hanford 2 weeks 
ago today and went over with the GE staff and the Hanford Opera- 
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tions Office staff the present status of their development for the im- 
proved production reactors, and for power and sieieecinn reactors. 
They are continuing this work on a relatively small scale and are 
continually looking at it. 

The last time that I and my staff examined it in detail was 2 weeks 
ago today and 2 weeks ago tomorrow. 

Representative Price. Would the engineers for General Electric 
who proposed the dual-purpose reactor at Hanford 4 or 5 years ago 
agree with your engineers / 

“Mr. Strauss. I do not know how we could be expected to answer 
that for the GE engineers. 

Representative Pricr. I know. But that is the best way to arrive 
at conclusions on these matters when you have opposite views. If 
you have just one set of views, it is not very difficult to arrive at con- 
clusions, which may not be altogether accurate. 

Mr. Srravss. Dr. Davis tells me that he is prepared to say that he 
feels it is safe to say that there is no substantial disagreement between 
ours and the General Electric engineers. 

I might suggest, Mr. Chairman, that the committee has in the past 
retained the services of Dr. Zinn as a consultant on reactor matters, 
and his views on this subject might have some weight with your com- 
mittee. 

Representative Cote. Mr. Chairman, may I hope to clarify the rec 
ord and to correct Senator Anderson’s statement that the Joint Com- 
mittee, in reporting out the Gore bill last year, recommended dual- 
purpose reactors? That was not my understanding. I don’t think the 
bill itself made any reference to indicate an intent to include dual-pur- 
pose reactors. 

I have examined the report that accompanied the bill and I did not 
find any indication of an intent of the Joint Committee to recommend 
dual-purpose reactors. That may have been in the minds of some 
members who supported it, I don’t dispute that, but I do dispute that 
it was the deliberate intent of the committee to recommend a dual- 
purpose reactor. 

Senator Anverson. I don’t think the language says you shall build 
dual-purpose reactors. I quite agree with you, but I think there would 
be enough legislative history—I would only read page 19 where Sena- 
tor Jackson said: 

There ought to be one amendment in that language, Mr. Chairman, so as to 
build a dual-purpose reactor, the Commission should have some authorization in 
the event it is found feasible to produce specific nuclear material as well as 
power. The way the language is down at the bottom here should be adequate 
to cover that authorization. 

And I said something about that had nothing to do with that par- 
ticular section. And Senator Jackson said: 


Look at subsection A under 38. 


Mr. Srrauss. This will take the place, as I understand it, of A, B, 
and C. 

Senator Jackson. I understand, but what if you decide to build a dual-pnr- 
pose reactor? I do not think the language at the bottom of the page would cover 
that authorization. 

So we were trying to get language that would cover the authoriza- 
tion all the way through and make it possible to build a dual-purpose 
reactor. 
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I am only trying to say that the committee was trying to indicate to 
the Commission that they had some interest in it, and the chairman 
was present when that interest was expressed. The text shows that he 
was there and participated in the discussion. 

Mr. Srrauss. If you will go back to Senator Jackson’s statement on 
the same page, he said there ought to be one amendment to that lan- 
guage, Mr. Chairman, so that “if you build a dual-purpose reactor.” 

This was a statement by Senator Jackson, as 1 would construe it, 
that he even advocated it. This was to give us some leeway and 
authority, but I fail to read into this any sponsorship of the consent 
on the part of Senator Jackson. Per haps that is what he intended, 
but that is not so expressed.’ 

Senator AnpEerson. The whole purpose of the proposal was that the 
Commission might explore various types of reactors, including the 
dual-purpose reactor. We had 545 or 546 pages of testimony, the 
so-called Gore-Holifield bill, 545, in which dual-purpose reactors came 
in very frequently. 

When Mr. McCune, of General Electric, was testifying, we asked 
about the plans he had made for dual-purpose reactors. I said in 
there: 

And we have been discussing the possibility of a type similar to what the 
British have done at Calder Hall. 

Is that a dual-purpose reactor ? 

Mr. Srravss. That is a dual-purpose reactor with primary emphasis 
on plutonium production and with power as a substantial byproduct. 

Senator ANDERSON. But it is a dual-purpose reactor. 

Mr. Srrauss. Yes. 

Senator Anperson. I see the British have labeled theirs as such. 
I thought it was. I only say that we have had some interest in dual- 
purpose reactors. We had a long discussion of the possibility of 
building 1 at Hanford and 1 at § Savannah River. 

If it is desired, we could go through the hearings and the classified 
hearings that we have and try to pic ck them out and go over them. 

What about this question of costs that I saw popping up in here; 
additional costs? Would the additional costs at eam run 
some $20 million, $25 million, $30 million when we get through? 

Mr. Srrauss. To a total of $55 million, but not the difference. That 
will be the total cost. 

Senator Anperson. In the beginning it was some $34 million. 

Mr. Srravss. $3714 million. 

Senator Anperson. Now it is $55 million. 

Mr. Srrauss. Yes. 

Senator Anperson. Who will pay that additional cost ? 

Mr. Srrauss. The reactor is owned by the United States Govern- 
ment, and the Atomic Energy Commission will pay the difference in 
cost. 

Senator Anperson. In the case of the Consolidated Edison reactor 
in New York, which has jumped from $55 million to $70 million, who 
will pay the cost there ? 


1EpITer’s Notgs.—In addition to discussion of dual-purpose reactors in committee 
hearings and Committee Rept. No. 2390 on S. 4146, the debate on S. 4146 indicated that 


the dual-purpose reactor concept was contemplated. (See discussion by Senator Jackson 
at p. 11299, Congressional Record (Daily), July 12, 1956.) 
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Mr. Srravuss. Presumably Consolidated Edison, since the Govern- 
ment is not a participant in the cost of that reactor. 

Senator Anperson. Therefore, if the Government had not used its 
power-and its-ability to help finance the construction of these, and 
Shippingport had been built as a private venture by Duquesne Power 
& Light, the $19 million excess would have come out of the capital 
structure of Duquesne Power & Light. Is that correct? 

Mr. Srravss. No; I am not certain that is so, because I do not know 
what the difference in the cost of the reactor might have been had it 
been built with private funds. I suspect, Senator, that there is much 
more pressure for economy when private industry constructs a facility 
than when it is done by the Government. 

Senator Anprerson. By private funds; but has the board of directors 
of the Duquesne Power & Light—lI have met most of their very fine 
people—but would you say they have had more business experience 
than the Chairman of this Commission, who has had great responsi - 
bilities in New York; and the other members of the Commission, Mr. 
Vance, who has had enormous manufacturing responsibilities: Mr. 
Murray, who has had long experience in the utility business? Are 
we to conclude that these members of the Commission could not do as 
good a op of it as the board of directors of Duquesne Power & Light 
could do? 

Mr. Srrauss. I don't think that kind of experience is the touchstone. 
This is building something which has never been built before. 

You will recall, Senator, since I think you were a member of the 
Joint Committee at the time, that when a simple reactor was built at 
Brookhaven, with no power aspects at all, it cost something like double 
the amount of the original estimate. 

Senator ANDERSON. Precisely. I am trying to say that is not a 
question of business experience. 

I believe that the Commission has an abundance of business experi- 
ence upon it, and has the advantage of a great many expert people. 
One of them, employed at a few thousand dollars by the Commission, 
has gone on to General Motors or the Chase National Bank at a salary 
10 times his previous salary. So he must have been a man of some 
ability, as I think Mr. Davis is, and various other people, such as 
General Fields. 

If a reactor doubles in cost, does not that pose quite a challenge to 
Americ: an industry as they start to get into this program / 

Mr. Srravss. Yes; except that during this period there has been 
an escals ation in costs of all sorts, not only for something as recondite 
as an atomic powerplant, but equipment that is standard in connection 
with plants of conventional character has also gone up in price, and 
so has labor and everything else. 

Now, the extent to which that is a factor in this—the percent of the 
increase attributable to general escalation—I do not know, Senator. 
But surely some part of it is attributable to that, and some part to the 
fact that this is the first plant that has been designed, perhaps over- 
designed in some particulars, in order that we may have no regrets, 
other than moneywise, from its construction. 

Senator AnpeRson. You are explaining now how you felt that the 
Government ought to do something in the development of these earlier 
plants, rather than jeopardize the capital structures of these corpora- 
tions? 
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Mr. Srravss. I feel their capital structures have not been placed 
in jeopardy. 

Senator Anperson. [I do not say that. I simply said if they started 
to build one of these plants and the cost goes out of sight, that has to 
come from somewhere. 

Mr. Srrauss. Yes, sir. But it does not jeopardize their capital 
structure any more than when you conduct farming operations and 
you find it costs twice as much to build a barn as you had budgeted 
for it. 

Senator ANperson. Admiral, I am glad to have that statement. I 
know that one time a company in which [I was engaged lost a terrific 
lot of money, and I thought it jeopardized the capital structure and so 
did the accountants. I still think it did. 

The Consumers Public District out in Nebraska has contemplated 
some $24,300,000 in the cost of its plant. Now it is up to $50 million. 

If this had been anticipated that that was a utility company, Ne- 
braska Power & Light—if there is such an organization—or some 
other company, and they had actually proceeded with the construc- 
tion and they had actually budgeted $24 million to it and found it 
costing them $50 million, would that have any bearing on their opera- 
tion ¢ 

Mr. Srrauss. For the record, your figure of 50 is wrong by $10 mil- 
lion. It is something like $40 million. 

Senator Anperson. We are not home yet. 

Mr. Srrauss. This has been in negotiation for a period of 2 or more 
years, in the course of which time all costs have gone up. 

Senator Anperson. I read a statement by a member of the Com- 
mission. Did you give that statement, Mr. Murray where you said 
it was going from $25 million to $50 million? Iam not sure; I read 
some statement, but I thought I read it in your statement ; did I not? 

Mr. Murray. Whatever | figures I used there, Senator, I got from our 
staff. 

Senator Anperson. Where did you get the figures ? 

Mr. Murray. I got them from our staff. 

Senator Anperson. The staff surely would not be off $10 million; 
would it? 

Mr. Davis. May I explain that? I think I can clear that one up, 
Senator Anderson. 

At present, actual estimated cost based on still quite a series of as- 
sumptions, is just a shade under $40 million, and this does include 
some contingencies. We have also explored the cost at which this 
could be done under a fixed price and there is some reason to believe 
that, if one were to actually insist upon a complete fixed price, the cost 
might be as high as $50 million. Forty million dollars is the present 
actual estimated cost of the project. 

Senator Anperson. But if somebody were to contract it, it would 
run to $50 million ? 

Mr. Davis. If someone were to actually get a fixed-price contract. 
presumably it would cost nearer fifty. 

Senator ANpERSON. Would not a private utility have to get a fixed- 
price contract ? 

Mr. Davis. Not necessarily. 

Senator Anperson. You think they would just want to build re- 
gardless of how it came out ? 
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Mr. Davis. Many utilities build on a cost basis, not necessarily on a 
fixed-price basis. 

Senator Anperson. You think when they are building a $50 million 
powerplant, they do not get subbids on the generators and all the rest 
of the equipment ? 

Mr. Davis. Yes. 

Senator Anperson. Contrary to what I have understood the way 
they operated. 

Mr. Davis. You can do this either of several ways. You can get 
a bid on the whole plant or you can get an architect-engineer and a 
construction contractor, who will then take bids on the component 
parts of the plant and add these to his total cost. 

There are very many ways in which this is done. 

Senator Anperson. So there was some basis for Mr. Murray’s 
statement. 

Mr. Murray. This figure of the price would undoubtedly double. 
It came from the Reactor Division. 

Senator Anpprson. You got this information from the Division. 

Mr. Murray. That is where this information came from. 

Mr. Davis. I did not say undoubtedly it would double. 

Mr. Murray. In my statement, it says first estimate, $25 million 
for the entire plant has now been doubled. 

Senator Anperson. You both got your figures from the same place. 

Mr. Murray. At least I know where I got my figures. 

Senator Anprrson. Now, you mention this normal escalation of 
cost. Do you recall that Consolidated Edison testified that only $3 
million of the $15 million was due to escalation of cost.? 

Mr. Strauss. I did not read the testimony of Consolidated Edison. 
J do not know what they testified. 

Senator ANnpeRson. We have a letter on file from them that I 
thought was available, indicating that only $3 million of the $15 
million was due to escalation. Would that strike you as a reasonable 
statement for them to make, or probably based upon some facts? 

Mr. Srravuss. I would accept any statement from a responsible 
company like that as a proper statement. I do not know the date of 
it, or the context or anything else, but I accept it. 

Senator Anprrson. Is it out of context? 

Mr. Strauss. I do not know. 

Senator Anprerson. Let us try to find the statement. 

Mr. Srravss. I do not say it was out of context. 

Senator ANpERsoN. You just inferred it to me. 

Mr. Srravss. I said, Senator, I did not know what the context. of 
the letter was. Do not try to get me to say something I have not 
said. 

Senator Anperson. I am not trying to get you to say something you 
are not willing to. I would like to find out if there is anybody on the 
Atomic Energy Commission who believes there is any jeopardy in 
trying to make the utilities of this countr y build these plants on a 
turnkey-job basis, when they themselves have no knowledge of what 
the costs may finally be. 

I know that the General Electric Co. entered into a contract with 
Commonwealth Edison out at Chicago at $45 million. I imagine they 
are sweating a little bit at the present time. 





test 


sol 
ac 


be 


oC 
of 
of 


ra 
it 


th 


W 


ATOMIC ENERGY INDUSTRY 335 


Now, these do not just come out of thin air. You yourselves were 
testify1 ing again on these hearings on the accelerated civilian reactor 
program ‘last year at page 30. I asked you: 

Will these excess costs that you referred to be absorbed by these power com- 
panies, or will they be passed on to consumers? 

This is page 30 of the bigger volume. The answer was: 

The excess costs in any business are included in the product which the busi- 
ness sells. 

You understand I completely agree with that statement. 

If the General Electric Co., in selling motors, manufactures them at a cost 
in excess of what their competitors manufacture them for, they are included 
in the selling price of the motors. It is inescapable that the cost of the product 
is reflected in the selling price of the product. 

Now, if the reactor which Consolidated Edison expected to build 
for $45 million costs $70 million, will that excess cost be reflected in the 
electric rates which they may charge their consumers? 

Mr. Srravss. I cannot answer that, sir. Ths at is a question which 
I presume will be decided by the power commission with jurisdiction 
in that locality. 

Senator Anprrson. And if the rating division did not grant it, the 
$15 million would come out of either earnings or capital structure 
of Consolidated Edison. Is that a correct statement? 

Mr. Strauss. However their bookkeeping and income-tax authori- 
ties rule—I don’t know. 

Senator Anprerson. They would have a hard time not taking it out 
of somewhere. They could not use printing-press money. It would 
have to come from somewhere. 

Mr. Srratss. I certainly accept that: it would have to come from 
somewhere. 

You asked me whether it would come out of earnings or capital 
account. I simply said I do not know the answer to that. 

Senator Anperson. If the consumer public district in Nebraska had 
been a private utility and started to build a $24- eniilticns plant and it 
got only to $40 million, we will take Mr. Davis’ lower figure, $40 
million—would that have any relationship to the business operation 
of that company ! 

Mr. Srrauss. I would think that if this were a very substantial part 
of the power they sold, it would have a very marked effect on the 
rate. If it was a very small percentage of the total power they sold, 
it would have a correspondingly smaller effect upon it. 

Senator Anverson. This is an electric cooperative out in Nebraska. 

Mr. Srravuss. My understanding is that it supplies the power for 
the State of Nebraska, and I had assumed it was a fairly large coopera- 
tive, but you undoubtedly have better information than I. 

Senator Anperson. I just thought, in reference to the comparable 
plant of Consolidated Edison or Commonwealth Edison, it might not 
be regarded as one of the larger plants of the country. 

Mr. Srravss. I do not know, Senator. 

Senator Anprerson. Now, the statement of Mr. Murray has indicated 
the original estimate for the Rural Electric Power Cooperative plant 
was withdrawn. 

Can you give us any light on that? 
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Mr. Davis. The proposed contractor there withdrew his original 
pone al and has, as I understand it now, made a new proposal which 
1as not yet in turn been made back to the Commission, but it is for a 
substantially higher figure. 

Senator AnprRson. Can you give us how much higher ? 

Mr. Davis. I do not know that I can exactly. 

It is of the order of a couple of million dollars higher. 

Senator Anperson. The old one was $6,385,000. Do we under- 
stand this one is in the neighborhood of $8 million ? 

Mr. Davis. This is the whole plant. I was thinking here about the 
cost of the reactor and superheater which originally was $3.7 million 
maximum cost and it is, while I do not have the exact figure, about 
$2 million more than that. 

Senator Anperson. Two million dollars would be up 30 percent. 

Now, on the Yankee group in New England, meanwhile, an interim 
estimate has been made that indicates that the overall cost of the 
pe ant will exceed the original estimate of approximately $35 million 
»y a substantial margin. 

Have you any idea how much that margin is? 

Mr. Srravss. Is this addressed to me or Dr. Davis? 

Senator Anperson. Either one. 

Mr. Srravuss. What are you reading from ? 

Senator Anprrson. From the Yankee Atomic Energy Co., a letter 
dated February 20, 1957. ! 

Mr. Srrauss. We do not know what that figure will be. 

Senator Anperson. Have you any idea what it will be? 

Mr. Srrauss. Dr. Davis says he does not have a figure that he feels 
sufficiently satisfied with to place on the record. 

Senator Anperson. Who will bear the extra cost in the Yankee 
project ? 

Mr. Strauss. The sponsoring companies. 

Senator AnpERson. What capital structure does the Yankee Atomic 
Electric Co. have? 

Mr. Srravuss. The general manager will respond to that, because 
he has just written a letter to the Joint Committee. 

Senator Anprerson. Not the sponsoring companies behind the 
company, but the company. 

Mr. Frevps. The company is a corporation formed and sponsored 
by those 12 companies in Massachusetts. 

Senator ANperson. I assumed there are participating corporations, 
but you do not add the collective wealth of the individuals belonging 
to any corporations to that corporation’s financial statement. You 
take only what has been paid in as capital. 

Now, what has been paid in as ¢ apital ¢ 

Mr. Frevps. They have paid in $1 million from the sponsoring 
companies and they have authorized the Yankee to loan $1 million 
more, which should take care of them substantially for a good part 
of this year, sir. 

Senator Anprrson. That is $2 million and the company’s cost may 
go up as much as ten or fifteen million dollars. Where does the rest 
come from ? 

Mr. Srrauss. The board of directors of each of the sponsoring com- 
panies has voted that they will subscribe up to $18 million of equity 
in this Yankee Corp., sir. 
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Senator Anperson. Have they laid down the circumstances under 
which they will subscribe ? 

Mr. Srrauss. They have not laid down the circumstances. 

Ther e are 6 public-utility commissions through which the 12 differ- 
ent companies do have to get final approval. It is their intention to 
subscribe to $18 million. The remaining would be by senior security 
issuances, sir. 

Senator Anperson. I am sorry, I find rans the chairman plans to 
go into the Yankee situation at a later date. I apologize to the Chair- 
man. I did not know you were going to do that. When I came across 
the fact that an organization had not put up its money, I realized 
that. you have to have the actual contribution. 

Mr. Srravss. If they put up the money and it was idle until called 
for, which might be over a period of more than a year, it would be 
pr udent 

Senator Anperson. I understand that no one on the Atomic Energy 
Commission had examined records of the board of directors of these 
companies to find the adequacy of the resolutions which they passed. 
Is that true? 

Mr. Fretps. Yes, sir; that is true. 

I have talked to Mr. Webster on this point, sir. We will have this 
corrected. 

Senator Anperson. I hope I have had enough business experience 
to know if a company in which I am a principal stockholder agrees 
to do something, the bank does not take that as binding until I have 
produced a proper resolution. 

Mr. Srravss. The Commission is not in the position of a bank, 
Senator. It is not making any loan, secured or unsecured, to this 
company. 

I agree with you that we should do this, but the consideration is 
quite different. "These companies are putting up this money and they 
are responsible companies, and they are not asking us for loan and 
we are not, of course, endorsing. 

Senator Anperson. I quite agree with you. I do not raise that 
point at all. I am merely trying to point out that this business of 
building this round of reactors is likely to involve these companies in 
very, very heavy financial obligations. 

I do not believe it is any part of the desire of this Congress, and 
I hope it is no part of the desire of this committee, that all of this 
exploratory work and preliminary work shall be taken out of 1 of 2 
pockets—either the stockholders of the companies or the consumers 
which they serve. 

I have thought it might be a general developmental program in 
which the Government might participate until they get farther along. 

I do not believe I have anything further at this time, Mr. Chairman. 

The CuatrmMan. Mr. Dempsey. 

Representative Dempsey. No questions. 

Representative VAN Zanpr. I would like to delay my questions until 
after lunch. 

The CuarrMan. Senator Dworshak. 

Senator DworsuaKk. Admiral, recently I read in the press, an As- 
sociated Press account originating at Waltham, Mass., as follows 


Great Britain with a running start on the rest of the world will be far 
ahead of the United States and Russia by 1960 in atomic-power production, 
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according to a new survey. Predictions published by an organization engaged 
in electronic production and nuclear research, Raytheon Manufacturing Co., 
are that the companies of the world then will range in atomic power production: 
Great Britain, United States, Soviet Union, Czechoslovakia, France, Philippines, 
Sweden, Canada, Dominican Republic, and Belgium. Britain is listed as heading 
all in expenditures for power reactors. 

In the same period, however, according to the survey. the United States will 
dominate the field of nuclear reactors for research, testing, and experimenting. 
The study lists this anticipated atomic power output for 1960: Britain, 1,300 
megawatts; United States, 930; Soviet Union, 385; Czechoslovakia, 150; France, 
95: Philippines, 60; Sweden, 50; Canada, 20; Dominican Republic, 12%; 
Belgium, 11% ; 

Can you give us any comments on that as to the veracity of that 
survey / 

Mr. Srravss. I would like to make this observation: Any country 
can move to the top of that list or higher on the list by announcing 
a program. These are programs and not realizations. Furthermore, 
the completion of installed kilowatts of capacity is not a measure of 
accomplishment, in my mind, and the minds of some of my colleagues. 

The number of installed kilowatts which the U nited Kingdom 
proposes is directly responsive to the great demand in the United 
Kingdom for electric energy over a pe riod of the next 10 years, coupled 
with the unavailability of natural fuels in the British Isles. 

If we entered a kilowatt race with any of these countries and wished 
to build powerplants, we could outstrip them all. That may be even- 
tually what the Congress will desire. It is contrary to what I recom- 
mend as the most prudent course of action, whic ‘h is for us in the 
United States, since we do not require this type of power as urgently 
as the British, to concentrate on discovering the most effective and 
the che: apest kind of power and to build that. 

Senator Dworsnax. But you do believe, in order to justify the huge 
expenditures and investment made by the Government in research and 
experimentation of atomic energy, that obviously, to take advantage of 
it and cash in, we would have to carry out some orderly program for 
power reactors? 

Mr. Srravss. Yes, Senator. I think we are engaged in such an 
orderly program. 

Senator Anperson. I want merely to point out, Mr. Chairman, that 
the figure of increase from $55 million to $70 million is in the letter 
which Mr. Searing, chairman of the Consolidated Electric Co., sent 
to the committee on February 13. He said: 

Obviously if these new dated decisions are to be incorporated in revised designs 
and construction orders, we must expect some delay and substantial additional 
cost. On 275,000 kilowatts, we may now anticipate a total plant cost of $70 
million rather than $55 million. 

I find out that the $3 million figure which was used was delivered 
to our staff and was not in the record anywhere, and you could not 
have been expected to know that. 

Mr. Srravuss. He also said that the design capacity has increased. 
Obviously, if you are increasing the size of any plant, you cannot ex- 
pect to hold it to the same perimeters of cost. 

Senator AnpErson. That is correct. 

The CHatrMan. Since that question arose, we have some additional 
statements submitted to the committee for insertion in the record. 
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Without objection, these will be placed at the end of the testimony in 
the printed record (p. 387). The total list of statements is as follows: 

Technical Appraisal Task Force on Nuclear Power, James F. Fairman, 
Chairman. 

Consolidated Edison Company of New York, H. R. Searing, chairman of the 
board, 

American Gas & Electric Service Corp., Philip Sporn, president. 

American Farm Bureau Federation, Charles B. Shuman, president. 

Foster Wheeler Corp., E. W. Mills, president. 

Wolverine Electric Cooperative, Michigan, John N. Keen, manager. 

Metals & Controls Corp., J. Ottmar, vice president and general manager. 

General Public Utilities Corp., E. W. Morehouse, vice president. 

Koppers Co., Inc., W. F. Munnikhuysen, chairman of the board. 

The Dow Chemical Co., John J. Grebe, director, nuclear and basic research. 

Pioneer Service & Engineering Co., Fred C. Kellogg, president. 

Atomic Law Institute, Bigelow Boysen, director. 

Power Reactor Development Co., Walker L. Cisler, president. 

Spencer Chemical Co., Kenneth A. Spencer, president. 

Middle South Utilities, Inc., E. H. Dixon, president. 

Commonwealth Edison Co., Willis Gale, chairman. 

General Electric Co., F. K. McCune, vice president, atomic products division. 

Yankee Atomic Electric Co., William Webster, president. 

Consumers Public Power District, Columbia, Nebr., R. L. Schact, general 
manager. 

Wilson & Earl, management analysts. 


We also have copies available to the Commission. 

Representative Price. Mr. Chairman, I want to make an observa- 
tion in connection with the matter that Senator Dworshak brought up. 

I think that we would be laboring under a very false impression if 
we thought that the British were concerned with the development of 
electric energy through atomic power solely for their own consump- 
tion. I think Britain has her eyes set on world leadership in this 
field. I think that is what we should be thinking about. Evidently 
Britain thinks it is important to be first. They believe there is some 
importance of being first, regardless of the type of reactor. 

Mr. Strauss. The British are no less anxious than we are to see that 
third nations do not attain an atomic-weapon capability and that, 
therefore, will have some bearing on their consideration of the sale 
of reactors of the Calder Hall type without exercising great discrimi- 
nation as to the purchasers. 

Representative Price. We certainly hope so. We also note that 
from the past history of nations, when nations start to scramble for 
markets, they put aside caution. 

The CuarrMan. We hope to hear the two other Commissioners this 
afternoon. 

We will recess until 2 o’clock this afternoon. 

(Whereupon, at 12:30 p. m., the hearing was recessed, to reconvene 
at 2 p.m. of the same day.) 


AFTERNOON SESSION 


The Cuamman. The committee will come to order. 

Mr. Cole, do you have any further questions to ask Mr. Strauss? 

Representative Core. I have nothing further. 

The Cuamman. I believe Dr. Libby is our next witness. 

Dr. Lipsy. Senator Pastore on last Tuesday asked that we consider 
the proposal of Mr. Murray. I have a statement on that, Mr. Chair- 
man, if it please you, which I will read. | 
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The CHamman. You may proceed. 

Dr. Lipsy. The plan by Commissioner Murray differs relatively 
little from the announced Commission plan. Mr. Murray wants three 
different reactors built: an advanced water reactor, a natural uranium 
heavy water reactor, and a gas-cooled reactor. 

Now, as to the first of these, we have several pressurized water re- 
actors now being built in addition to Shippingport. Under construc- 
tion is the reactor of the Consolidated Edison Co., of which 140,000 
kilowatts will be nuclear electricity. At various stages of planning are 
the 134,000 kilowatt Yankee Atomic Electric Co. reactor and the 
20,000 shaft horsepower, merchant-ship reactor. 

Now, closely assoc iated to the pressurized water is the boiling water. 
This is at variance with the pressurized-water pipe as ex cemplified by 
the plant of 3,000-kilowatt reactor at Vallecitos, Calif., of the General 
Electric Co., and the very much larger 180,000- kilowatt reactor of 
Commonwealth Edison to be built at Dresden, Ill. Both of these are 
under construction. 

Also, in the design and planning stage is the 22,000-kilowatt plant 
of the Rural Cooperative Power Association at Elk River. A number 
of such reactors are likely to be sold and built abroad. This we heard 
this morning from the Chairman’s statement. 

Now, the second of Mr. Murray’s reactors is the natural uranium, 
heavy-water, moderated reactor. This has been particularly high- 
lighted in the Commission’s third-round invitation. It was made clear 
in that invitation that, if no proposal from industry was forthcoming 
in a reasonable period of time, the Commission itself would undertake 
to build this reactor. 

Therefore, I think it is apparent that the Commission has indicated 
its interest in this reactor type. The third-round invitation constituted 
a policy statement in this respect. 

Now, this leaves only the gas-cooled reactor as a pomt of major dif- 
ference. Our British friends have undertaken a major program in 
this field. It seems to the majority of the Commission that we can 
well rely upon their experience and thus gain something from the very 
large sums they are spending now on this reactor type. 

We have given them so much and have helped them in so many ways, 
including important help in the gas-cooled reactor itself; why 
shouldn’t we cooperate in this manner ? 

Therefore, the present Commission policy is to limit its work in this 
field to small-scale research and development activities. In the plan- 
ning stage by Aerojet-General Corp. is a gas-cooled reactor experiment 
to be built at Arco to add to our technology in this area 

Thus, it is clear that in 2 of the 3 cases there is no difference in the 
objectives and, in the case of the heavy-water, natural-uranium re- 
actor, the only difference is one of timing. It is apparent that in terms 
of kilowatts of thermal or electric power to be produced, in terms of 
the size of each project, and in terms of reactor types, the Commission 
is earrying forward a positive and well-planned program of reactor 
development. 

The Commission is of the opinion that industry should be given a 
full opportunity to take up the third-round invitation and that the 
country has everything to gain by allowing industry to do so. 
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Now, reactors are built by men, and the difficult technical prob- 
lems which remain to be solved in most of the reactor types require 
men of outstanding technical ability for their solution. These men 
are in very short supply and are mainly in the employ of industry 
and the universities. ‘The question is, as I see it, how can we get them 
to work on our problems ? 

The proposal Mr. Murray favors, one of Government ownership 
entirely, has a potential or possible weakness in it, in that it assumes 
that the best technical people can be hired away from industry, either 
directly or through normal contractual arrangement with industry. 

Now, I think this is a fallacy, for highly ‘gifted technical man- 
power is industry’s most scarce and valuable asset. On matters of 
defense and in time of war, industry responds completely. The con- 
tributions made by industry in the development of the warlike atom 
have been indispensable and the country could not have proceeded 
without them. 

However, there is no similar motivation operating on the peaceful 
use of the atom and when we advertise for bids on the development 
of these enormously difficult new atomic power types, we cannot 
expect industry to tell its best people to drop the important jobs they 
are doing for the development of new processes which pay large 
dividends and which the industries employing the highly skilled tech- 
nical people are accustomed to earn. 

We cannot expect industry to tell these men to come to work on 
atomic power projects without some substantial profit return on the 
contract. This type of contract the Government does not write. The 
only hope seems to be that industry will see that it itself should under- 
take, in a partnership arrangement with the Government, a serious 
attack on the problems of atomic power. ‘This it is now doing. 

If it does not continue to assign its technical manpower to the job, 
then in all probability the job either will not be done or will be delayed 
by years, for it is true that there exist technical jobs which only the 
very best men can do, and it is true that reactor types can fail for 
the lack of the attention of properly skilled men. 

The Commission feels every attempt should be made under the 
American system of industrial initiative to make industry a full part- 
ner in the atomic energy program. If this cannot be done, then we 
stand ready to turn to the next best course which is Government 
projects. 

I feel sure Mr. Murray’s proposal is less desirable because it rec- 
ommends a less desirable course first. The Government incurs a 
power deficit when it builds its plants on sites where firm power is 
required and is a necessity, and the experimental power these plants 
furnish has to be supplemented by firm power purchased from the 
normal source. 

In other words, the power produced in these plants may be valued 
at little more than dump power. Therefore, a plant which might 
be built and incorporated, as the Shippingport plant, in a large com- 
mercial network with variable power demands, would, if built at 
Oak Ridge or at Hanford, where firm power is an absolute necessity, 
create a deficit of m: iny mills per kilowatt-hour. This, over the life- 
time of the plant, might amount to as much as the cost of the entire 
structure. 
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In other words, the $100 million estimate that Mr. Murray makes for 
the construction of each of these 3 plants may well have to be 
doubled in terms of the cost of firmed power before the project is over. 
Loss of this magnitude is a serious weakness of his plan. 

The same plant, if built at a location which would allow its incorpo- 
ration into a commercial power grid in a partnership arrangement 
with the power company, might save the taxpayers round $100 million 
in deficit financing. It is true, of course, that building the plants at 
laboratory sites and planned sites does avoid the difficulty about. the 
preference clause. However, the Commission so far in its operations 
under the first and second round has had relatively little difficulty in 
doing business with both the public and private power groups. It 
seems likely that this will continue into the third round. 

The final point about the Government undertaking directly the 
development and construction of the full-scale prototype plants is 
that the Government is not under compulsion to make the economies 
that. private industry as a full partner would be. 

Therefore, it is not as likely, it seems to me, that Government con- 
struction of a full-scale plant would demonstrate economical atomic 
power as quickly as would construction under a full partnership of 
business and Government. 

We can expect the economical tvpe of atomic power to be developed 
first under the compulsion and incentives normal to construction and 
operation by business. 

The Cuamman. Does that complete your statement? 

Dr. Lipsy. Yes, sir. 

The Cuarrman. Then, about the only difference I see, according to 
your statement here, and Mr. Murray’s—is that you have included 
everything except the gas-cooled-type reactor, dual type like the 
British are using? 

Dr. Lippy. Yes, sir. 

The Cuatrman. Referring to the second page of your statement. 
what do you consider a reasonable period of time? That. is the point 
that has worried me somewhat on this development of reactors. 

Dr. Lippy. You mean under the third-round invitation ? 

The Cuarrman. Yes; under the third round. 

Dr. Lissy. Well, I will have to make my own individual estimate. 
You realize that our only temporary restriction in the third round is 
that the plant be completed by June 30, 1962. We have to figure for 
a type like the heavy water moderated natural uranium reactor where 
would be a cutoff date so that the plant could be completed by June 
30, 1962. 

I would estimate that we have a year to go. Now, that may not bea 
firm or correct estimate, but something of that order. We have come 
to no firm decision on that. 

The Cuarrman. Then, in effect, Doctor, you are making the state- 
ment that if this reasonable time does not prove sufficiently effective 
in solving your problems in developing these reactors, you are willing 
to accept Mr. Murray’s statement ? 

Dr. Lippy. I should think if we do not receive a proposal that our 
third-round announcement set, that we would go ahead in a reasonable 
time. I would think that would mean something like a year, but that, 
of course, would have to be determined by a careful study, bearing in 
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mind the one date set in the invitation was June 30, 1962, for produc- 
tion of power, for the completion of the plant. 

The Cuatrman. You also referred to what you can get in the way 
of information on gas-cooled dual-type reactors from the British since 
they are building this type. Can you elaborate on that to the extent as 
to how much information ¢ 

Dr. Lissy. We have a provision in our bilateral that says when 
either party indicates a serious interest in a reactor which the other 
one is building, we have permission for transfer of information. 

Representative Price. May I ask a question there? Is that not con- 
tingent upon your being engaged in such a project. 

Dr. Lispy. Yes, sir. It depends on our declaring that we are ready 
to go ahead on such a project. 

Representative Price. If you are not going ahead with a gas-cooled 
project, how are you going to get the information ? 

Dr. Lissy. If their experience looks good, Mr. Price, we want to 
build one. We can call on their know-how at that time. 

Representative Pricer. You would have to start from scratch and 
build one then? 

Dr. Lippy. Yes. 

Representative Price. In order to get the information you have to 
actually be conducting that type of project. 

Dr. Lispy. That is our present wording of the treaty. 

Senator ANperson. You have to be building one before you ask 
them for any information on how to build it? 

Dr. Lrssy. Yes; but in this day of declassification of atomic power, 
i don’t think there would be any difficulty about getting enough infor- 
mation to know whether their reactor is a success, 

The Caiman. How long has the bilateral agreement been in 
effect, Doctor? I do not recall the date. 

Mr. Fiex.ps. I believe it is in the summer of 1955, sir. 

The Cuatrman. Do you feel that, since having that experience, 
you are getting all the information that is necessary to build a gas- 
cooled-type reactor? Do you feel that you are getting all the infor- 
mation necessary from the British at the present time? 

Representative Price. Is it not a fact that you are getting no 
important information at all on the gas-cooled reactor? 

Dr. Linsy. The information we are getting from the British is 
not very special or detailed, as I understand it, at this time. 

Senator Anperson. Is that responsive to his question? He asked, 
Are you getting anything at all from the British on their gas-cooled 
reactor? Since the agreements in 1955 have we had any information 
from them ¢ 

Dr. Lrssy. We have had visits back and forth, but I don’t believe 
the amount we have gotten is anything much more than is in the 
general newspapers. ; 

You see, there is quite a revolution in atomic power, I think we 
will all recognize, in the declassification of it that is going on. Now, 
I do believe that, just as in the case of our Shippingport plant, there 
will be enough information available to everyone about the Calder 
Hall types so that we will be able to come to a good opinion about the 
practicality of it and then, as I understand the wording of our bilat- 
eral, when we choose to proceed to build such a plant, the terms of 
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the bilateral will allow us to get from them any classified information 
they have not disclosed. 

Representative Price. You can probably buy one at that time from 
the British. 

The CrratrMan. The reason I raise the question, Doctor, is because 
you say in your statement you will get a good deal of information 
from them which will be ‘helpful to us in arriving at a conclusion 
whether or not it will be worthwhile. Of course, if we are not getting 
any information, it is not very helpful. I do not see where that is 
going to be very much help to us. 

Dr. Lissy. I think we are getting information but we are not getting 
more than other countries. We are not getting much more than the 
general public is getting. 

The CHarrman. I will put it lke this: Are we getting any more 
information than want we already know at the present time on gas- 
cooled-type reactors 

Dr. Lissy. I do not know in detail, Mr. Durham. I would like to 
ask the General Manager to give a more definite answer to your 
question. 

Senator ANpErson. Could we ask it this way? Have you asked for 
any more than you are now getting out of the newspapers! You said 
we are getting nothing that 1s not in the newspapers. 

Dr. Lissy. That was my impression: That the amount we get over 
and above what is generally known is not very substantial, but I would 
like to ask the General Manager to correct me, if 1 am incorrect. 

Mr. Frevps. As I understand, we have the information that they 
have relayed and have had conferences on this reactor. We are not 
getting the detailed information that it would take to design reactors. 

Senator Anperson. Would you say you are getting nothing that has 
not been published already in the newspapers ? 

Mr. Fierps. I could not answer that. I imagine it is that, sir. 

Senator Anperson. Now, have you asked for anything else? We 
have asked for something else and we have not obtained it / 

Mr. Davis. That is correct. 

Mr. Freips. The British are not under any obligation, according to 
the bilateral. 

Dr. Lissy. In addition to the paragraph of the bilateral which I 
mentioned, which mentioned that in case we undertake to build a gas- 
cooled reactor, we do have a right, there is another paragraph which 
is in article I, section (c) (iv), which says: 

Restricted data on specific experimental power, demonstration power, or power 
reactors will not be exchanged unless the reactor is currently in operation in the 
receiving country or is being considered seriously for construction by the receiv- 
ing country as a source of power -or as.an intermediate step in the power- 
production program. 

There shall, however, be exchanged such general information, including re- 
stricted data, on design and characteristics of various types of reactors as is 
required to permit evaluation and comparison of their potential use in a power- 
production program. 

That is a little stronger than as I described it to you. 

Senator Anperson. Could I pick up there and call attention to the 
statement that you say: 

In the planning stage by Aerojet Corp. is a gas-cooled reactor experiment to 
be built at Arco. 
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Now, why, under those circumstances have they declined to give us 
any information on the gas-cooled reactor which Mr. Davis says they 
have declined to give them ¢ 

Dr. Lissy. Iam not of the opinion that they have declined to give it. 

Senator ANpeRson. They have given us what is in the newspapers. 
You would not regard that as giving us anything, would you? If we 

ean find anything i in the press, “they will be glad to communicate that 
much tous? If we cannot find it in the press, it is not available to us? 

Dr. Lipsy. I think probably, Senator Anderson, the point is that 
they have not gotten as far along as many of us might have supposed 
and the amount of information that they have that is additional and 
valuable and critical as of the present time—— 

Senator Anperson. It is running; is it not? 

Dr. Linsy. It is running. 

Senator Anperson. Mr. Davis says we have wanted additional 
material. Now, if we have wanted it and we have this one planned, 
do you not think the bilateral should let us get it? 

Dr. Lansy. I think we will get it when they have it. 

Senator Anperson. Yes; when it is available in the newspapers. 

Representative Cote. I wish we could find out what we have asked 
from the British that they have declined to give to us. Mr. Davis 
nodded his head that we have asked for something. I would like to 
know what we have asked for that they have refused to give. 

Mr. Strauss. My understanding, Mr. Cole, is that we have asked 
for certain information which we have not yet received but there 
has been no refusal to give it. I assume on the basis of the fact that 
I expect them to carry out their obligation that they are either in the 
course of compiling it or that they do not have the answer to the 
questions that. we have asked. 

Our people, however, have visited the plant on several occasions 
and there have been no attempt to conceal any part of its operation or 
structure. 

Representative Cote. There has been no refusal ? 

Mr. Srrauss. No refusal. So I think the record might be improved 
by indicating that there has been no refusal. 

The CHarrmMan. Mr. Van Zandt? 

Representative Van Zanpr. Admiral, I was impressed by the 
Whaley-Eaton Service letter, released February 8, 1957, regarding 
Britain’s atomic power program. Does the Commission have this 
letter in its files ¢ 

Mr. Srravss. How do you identify it? 

Representative Van Zanpr. It furnishes a lot of details as to the 
cost of kilowatt construction and so forth. 

Mr. Srravss. Yes, Mr. Van Zandt. 

Representative Van Zanpr. Isn’t that about the level of informa- 
tion that we have to date? 

Mr. Srravss. I could not say because I have never before seen the 
letter to which you refer. 

Mr. Davis. It has been some time since I have looked it over. 
Actually we have gotten, and the British have released publicly, quite 
a bit of information about the Calder Hall reactor and about the 
proposed CEA power reactor. 

There are a considerable number of technical features in details. 
things that go back to technology, which we have not received and 
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which, of course, we would like to get. It may not be exchangeable. 
In any case we have not been able to get it. 

I think I should point out in connection with the gas-cooled reactor 
experiment at Idaho, however, that this is really “quite a different 
kind of reactor. This is intended to be a small reactor operating with 
highly enriched material and operating at high temperatures and 
driving a closed cycle gas turbine. It is quite different in conc ept 
from the British reactors which are more modest, although still 
fairly high temperature, which operate with natural uranium with 
graphite moderation and use the heat to generate steam. 

There are really quite substantial differences. I do not know if 
we can really say that this is precisely the same kind of thing and, 
therefore, is exchangeable under the terms of this bilateral agreement. 

Representative Van Zanpr. Could you tell the committee what it 
costs the British Government to produc e 1 kilowatt-hour of electric 
energy in their gas-cooled reactor ? 

Mr. Davis. It would be very hard to say what the cost is today 
because first of all, even the Calder Hall reactors are not operating 
at full power nor at full temperature. I think if one went back and 
tried to make an estimate right now, you would find the costs are 
indeed extremely high because they are operating under quite rig- 
orous conditions still. 

tepresentative Van Zanpt. Is it 30 or 40 mills? 

Mr. Davis. I hazarded a guess at one time which I think is prob- 
ably not far from wrong, that if we were to build a Calder Hall reactor 
at the same cost it cost them to build one and if it were operated in 
this country our financing, the cost would be about 20 mills per kilo- 
watt-hour. If this is extended to the large CA reactors which will 
not be in operation until 1960 or 1961, these costs become something 
more like 15 or 16 mills, assuming it is built in this country and 
operated aie our type of financing. 

If built in England and operating under their financing, the costs 
will be different. 

Representative Van Zanpr. Mr. Chairman, could we make this 
letter a part of the record, because it contains a lot of information that 
I think is very valuable to the committee. 

The CHarrmMan. Without objection, it will be inserted. 

(The Whaley-Eaton Service letter follows :) 


LRITAIN’Ss ATOMIC POWER PROGRAM 
(The Gas-Cooled, Natural Uranium Reactor) 


LONDON, February 8, 1957. 


Dear Sir: British scientists seem certain they can develop a practic al method 
of recycling the byproduct plutonium as an economic fuel. If this proves true, 
Britain may be able to slash proposed future imports of uranium. The following 
reports on this situation: 

Plutonium has more different isotopes and a wider variety of properties than 
is commonly realized. Uranium-238, when bombarded by neutrons in a reactor, 
is transformed into plutonium-239. Sixty-five percent of the plutonium formed 
itself undergoes fission, but the remainder captures a neutron without fissioning 
and is transformed into a nonfissile isotope, plutonium-240. By absorbing a 
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neutron, Pu240 is transformed into a new fissile isotope, Pu241. This is a 
useful isotope, because it is even more fissile than Pu239. In fact, 80 percent 
of Pu241 undergoes fission, the remainder being transformed by neutron capture 
into Pu242. This is, for all practical purposes, the end of the chain. 

Pu242 is nonfissile, and gradually accumulates in a reactor. If fuel is con- 
stantly recycled, plutonium being extracted, mixed with fresh fuel and put back 
in a reactor, the proportion of nonfissile Pu242 will increase with a consequent 
loss of reactivity. 

PLUTONIUM RECYCLING 


There are two possible ways of getting round this difficulty: The first is to 
build a gaseous diffusion plant to extract Pu242 and leave the fissionable isotopes. 
The other way is simply to throw the depleted fuel away as soon as the con- 
centration of Pu242 reaches an uneconomic level. To work out the best way of 
recycling plutonium so that the maximum proportion undergoes fission, and to 
-alculate the moment to throw the remainder away, is the crux of the problem. 
There is still no clear answer, but British scientists at Harwell are working on 
what they consider to be a very promising line of approach. 

They propose that after the initial charge of natural uranium fuel has been 
irradiated for some time, it should be changed, and the plutonium extracted. 
This would then be alloyed direct with magnesium, aluminum, or zirconium and 
machined into a new kind of fuel element, containing no uranium at all. It 
could then be inserted direct into the reactor, which would also contain either 
fresh natural uranium fuel elements, or depleted uranium. Either way, by 
keeping the plutonium separate from the uranium, it can be removed at exactly 
the right moment, i. e., before the nonfissile Pu242 begins to accumulate appre- 
ciably—without discharging the whole reactor, as would be necessary if the 
plutonium were blended with uranium. 

On this basis, the Harwell scientists believe a highly economic fuel cycle for 
natural uranium fueled reactors involving high “burn up” can be developed.’ 


CUTTING URANIUM IMPORTS 


All this clearly has a bearing on the hotly debated question of how much 
credit it is legitimate to allow for plutonium produced in a Calder Hall type 
power station when calculating the cost of the resulting power. If processing 
costs per gram of plutonium burnt can be sufficiently reduced, plutonium becomes 
a relatively more useful fuel to recycle and a correspondingly higher credit can 
be claimed for its production. 

In any case, whatever the credit allowed, efficient processing and recycling 
means higher “burn up” and lower operating costs. At present it looks as though 
recycling could mean that instead of importing, say, 1,000 tons of uranium a 
year to replenish the Calder Hall type reactors, it would only be necessary to 
import 10 tons, 


COMPETITIVE A-POWER 


Most British scientists and engineers now believe that natural uranium gas- 
cooled reactors will be easily competitive with conventional stations in a year 
or two without allowing any credit for plutonium. (Efficient recycling will 
simply have the effect of making them more economic still.) 

This will happen, it is expected, partly because the improved nuclear stations 
will show big increases in electrical output for only moderate increases in capital 
cost, and partly because the price of coal will rise. Coal is being held at an 
artificially low level at the moment, and recent calculations indicate that the 
capital investment which might be required to raise coal production and to build 
conventional stations to burn the coal would not be widely different from the 
investment required for an equivalent atomic program. 





1 The prospect of using plutonium in fast or homogeneous enriched reactors is a different 
question, outside the scope of this report It is held that this will not materially affect 
the British program for at least 15 years, 
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COAL VERSUS ATOM 


Actual comparisons, based on the best presently available estimates from 
authoritative sources, are shown in the table below: 


Conventional coal-fired power stations: 
Capital cost per kilowatt of installed capacity__._____.___-------- $168-$182 
Additional investment to get extra coal (per kilowatt, base load). 140— 150 
Additional investment needed in ancillary plant, rail sidings, and 


Sole Oteck, DOrt TACUNUNR as ie 8 cnn ncnen 56—- 84 
ee ee ee nines one iba erates waters 364— 416 

Nuclear powerplants: 
Capital cost per kilowatt of installed capacity__.._.._-_--------- 808— 336 


(This relates to the first 3 Central Electricity Authority stations. 
Later plants should be lower.*) 


Fuel charge per kilowatt of installed capacity__._..__._-_-_-.------- 84- 98 
Cost of mining, concentrating ores; fabricating, reprocessing fuel 

elements, etc., per kilowatt installed capacity__._._.._._._...-----~- 28- 42 

Neen ee eee widihnmren oes nermaerridiater 420- 476 


1 The Central Electricity Authority stations which follow the first 3 will probably have 
capital costs of $364 to $420, about the same as those of current conventional plants. 


OTHER FACTORS IN THE COMPARISON 


A brief table cannot tell the entire story. There are other factors, too. Invest. 
ment needed to win additional coal for new conventional plants will increase. 
with the depletion of more easily exploitable seams. While the supply of both 
coal and oil are subject to some uncertainty, this does not apply to fuel for 
reactors. 

The overall cost of an oil-fired conventional plant is estimated at $360 per kilo- 
watt of installed capacity, including investment in the production of additional 
oil, its transportation, storage, etc. The capital costs of nuclear plants, unlike 
those of conventional stations, are more likely to decrease than increase in the 
coming years. 

In view of the closeness of the figures at present and of the likely future trend, 
there is considerable conjecture that the conservative Central Electricity Author- 
ity may be called upon to modify its present views. In face of all the factors 
outlined above, CEA still maintains that it would not be wise to acquire so many 
atomic stations which, to be economic, must operate at base load; that during 
off-peak periods CEA might have exceedingly expensive plants merely “ticking 
over.” But other authorities see this as a timorous attitude, since rate concessions 
and other advantages can encourage consumption at other than peak periods. 

Recent events in the Middle East seem likely to encourage the less conservative 
view. 

Very truly yours, 
WHALEY-EATON SERVICE. 


The Cuarrman. Dr. Davis, can you furnish the information to the 
committee that was requested from the British and the date it was 
requested? If it is confidential, we will treat it as such. 

Mr. Davis. Yes, sir. 

(The information referred to follows :) 


Unirep States AToMiIc ENERGY COMMISSION, 
Washington, D. C., March 8, 1957. 
Hon. Cart T. DurHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


DeaR Mr. DuRHAM: Reference is made to the questions raised during the 
recent section 202 hearings concerning exchanges of information with the United 
Kingdom on civilian reactors, and particularly on gas-cooled graphite moderated 
nuclear power stations. From the colloquies which took place, it appeared 
that some members of the Joint Committee were under the impression that the 
British authorities had “refused” to furnish us information requested under the 
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existing bilateral agreement for cooperation. Although the matter of a detailed 
exchange relating to gas-cooled graphite moderated reactors under article [I—A-2 
of the agreement has not yet been fully resolved, the Commission considers it 
important to present the matter to the Joint Committee at this time in order 
that the problems involved may be thoroughly understood. 

Since the effective date of the bilateral agreement in July 1955 the reciprocal 
exchange of information between the United Kingdom and the United States has 
been useful to both countries and has covered many subjects, including the 
Calder Hall gas-cooled graphite moderated reactor. The exchanges of infor- 
mation which have taken place have included the transmittal of reports, and 
visits and discussions by representatives of both countries. 

As might be expected, the volume of information exchanged to date has heen 
under article II—-A—1 of the agreement. Specific information is now being ex- 
changed under this article on the following reactor types: 

Reseurch and test reactors. 
Pressurized water reactors. 
soiling water reactors. 
Homogeneous reactors, 

Fast breeder reactors. 
Sodium graphite reactors. 
Liquid metal fueled reactors. 
Gas-cooled reactors. 

The United States has benefited notably from information received under 
article Ii-A—1 exchanges relating to fast reactors, homogeneous reactors, and 
the general subject of reactor hazards pertaining to all types. Since the agree- 
ment to exchange information on gas-cooled reactors under this article dates 
back only to November 8, 1956, it is still too early to evaluate the results, but 
we have every reason to believe that the exchange will be profitable to the 
United States. 

At the present time, detailed, technological information on power reactors 
under article IJ-A—2 of the bilateral is being exchanged only in connection with 
experimental fast-breeder reactors. This exchange began in February 1955 and 
under it the United States has obtained applied technology on the British Zeus, 
Zephyr, and Dounreay reactors. Cooperation under this program has been of 
the highest order. Except as discussed below, the United States has made no 
other requests for an exchange of reactor information under article II—A-2. 

With specific reference to gas-cooled reactors, the first approach to the United 
Kingdom for an exchange of information Was made orally in January 1956 but 
was put in terms of obtaining sufficient Calder Hall information to permit a 
realistic evaluation of its usefulness in the Commission’s program. The British 
advised that this was not possible under article I-C (iv) of the agreement for 
cooperation which establishes the condition that the type of reactor involved 
“is being considered seriously for construction by the receiving country.” 

The matter of a detailed exchange under article II-A-2 was raised in Sep- 
tember 1956 during a visit to the United States by Sir John Cockcroft and 
Mr. William Strath, members of the United Kingdom Atomic Energy Authority, 
without resolution but with reservations on the part of the British based on 
indications that important segments of the information desired by the United 
States were commercially owned. In this connection, it should be noted that 
under article I-D of the bilateral it is recognized that the agreement “shall not 
require the exchange of any information which the parties are not permitted to 
communicate because the information is privately developed and privately 
owned * * *,” and that any exchange under article II-A-2 must be pursuant 
to specific agreement between the two countries. 

By letter dated November 8, 1956, the United Kingdom agreed to an exchange 
under article II—A—1 with a United States technical team which visited England 
in November and December 1956 for classified discussions on gas-cooled reactors. 
In addition, during the past 12 months some 51 United States experts have in- 
spected Calder Hall reactors and many of these had, in addition, technical dis- 
cussions at Risley and Harwell with senior United Kingdom scientists and 
engineers. Further, the United Kingdom Atomic Energy Authority has advised 
that they are now compiling information to be transmitted under article II—A-1 
on the “overall design and characteristics and operational techniques and per- 
formance of the nuclear power stations which have been ordered by the Plec- 
tricity Authority.” 
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On January 24, 1957, the Commission formally requested that the United 
Kingdom Authority agree to an exchange of information on gas-cooled reactors 
under article II-A-2 of the bilateral. In this request, it was specifically pro- 
posed “that we agree to a continuing exchange of classified and unclassified 
information relating to detailed designs, detailed drawings and applied tech- 
nology of gas-cooled reactors and of related components, equipment, and de- 
vices * * *, The information to be exchanged under this agreement would 
include, of course, information from the sources specified in article II—A-3.” 

This matter was subsequently discussed in detail with Mr. David E. H. Peirson, 
Secretary, United Kingdom Atomic Energy Authority, in a series of meetings 
in Washington on January 30 and $1, 1957. Mr. Peirson at that time outlined 
the problems presented by industrial ownership of much of the information 
sought and the conflicting policies of the United States and United Kingdom 
Governments in the matter of disseminating Government-owned information. 
These are discussed below in this letter. 

Since the problems outlined by Mr. Peirson, and subsequently reiterated by 
Sir Edwin Plowden, Chairman, UKAEA, would not apply to the Calder Hall 
reactor (as distinguished from information developed by private United Kingdom 
industry for the CEA reactors), the Commission on March 1, 1957, requested 
immediate agreement on an exchange of information under article II-A-2 limited 
to the Calder Hall reactor “pending further discussion and consideration of the 
broader problems * * *,” 

In response, Sir Edwin, by cable dated March 4, 1957, agreed in principle to 
an exchange on the Calder Hall reactor under article II-A-2. In agreeing to 
such an exchange, however, the United Kingdom proposed that an order to 
achieve the reciprocal basis of exchange contemplated under article II-—A-3, 
there should be a similar exchange on the Shippingport PWR. In addition, for 
reasons explained later, the United Kingdom has requested that gas-cooled 
reactor information exchanged under the proposed agreement be made available 
in the United States only to the Automic Energy Commission and its contractors 
actually working on a gas-cooled graphite moderated project, with the under- 
standing that any information received by the United Kingdom would be simi- 
larly confined. Further discussions with the United Kingdom will be held on 
these points. 

An important point in the British position, and one which applies equally 
to exchanges under article II—A-1 or article II—A~2, is related to the fundamental 
differences of policy which exist in the United Kingdom and in the United States 
with respect to the dissemination of Government-owned information. The United 
Kingdom’s position in this regard is clearly set forth in the Second Annual 
Report of the United Kingdom Atomic Energy Authority (1955-56) to Parliament, 
paragraphs 168 through 170. In essence, in the United Kingdom it is Govern- 
ment policy to require private industry to pay a royalty for any commercially 
valuable information made available by the Government—as a contribution 
toward the cost that the British taxpayer has incurred in financing the research 
and development work involved. This policy applies not only in the atomic- 
energy field but to any information developed by the British Government which 
has a commercial application. The matter of the jet engine has been cited as 
a good example of the operation of the policy in other fields. 

Accordingly, the Authority has established, parallel to its security classifica- 
tion system, a commercial review and marketing system. Documents, whether 
classified or unclassified, are marked (a) “Commercial” if they contain infor- 
mation on gas-cooled reactors, and (b) “Official Use Only” (semicommercial), 
if they contain information of minor commercial significance. 

“Commercial” information is made available to British firms only on com- 
mercial terms; for example, information on the Calder Hall reactors was made 
available to the industrial groups which have designed the CEA reactors only 
under a license which provided for the payment of royalties. “Official use only” 
information has been made available to British private companies under access 
agreements with the ABA which call for the payment of a royalty if and when 
commercial use is made of the information. 

The basic difference inherent in this United Kingdom policy and the policy 
of the United States to disseminate Government-owned information without 
eharge is apparent. The United Kingdom authorities, accordingly, have argued 
that, if United Kingdom information were to be made freely available to Ameri- 
-an industry under the access permit programs, this would completely undermine 
the grounds on which the Authority has required British industry to pay royalties 
for commercially valuable information, have serious repercussions in other 
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fields, and create the anomalous situation whereby United States firms would 
be given British information without cost while United Kingdom firms would 
be charged a fee for the same information, 

Thus, there emerge three basic issues which require further discussion with 
the British: 

(a) Whether information received from the United Kingdom under either 
article II-A—1 or article II-A-2 of the bilateral can be distributed to AKO 
access permit holders. In this connection it is noted that a difference may 
exist with respect to article II-A-2 information, since any exchange under 
this article is subject to specific agreement and presumably the party trans- 
mitting the information could condition or limit its use. 

(b) Whether information concerning the reactors designed by private firms 
in the United Kingdom for the Electricity Authority is exchangeable under 
the bilateral, or whether such information is subject to the limitations ex- 
pressed in article I-D. 

(c) Whether article II-A-3 requires a balancing reciprocal exchange as a 
condition in each instance to agreement under article II-A-2. This is perti- 
nent to the United Kingdom request for information on the Shippingport 
reactor. 

I am confident that the Joint Committee will understand that these issues, 
involving as they do basic Government policies and difficult questions of inter- 
pretation, are not easily or rapidly resolved by either party. In the meantime, 
the United States is reeciving from the United Kingdom information on gas-cooled 
reactors under article I-A-—1 of the agreement for cooperation and has obtained 
an offer from the United Kingdom to enter into an article II—-A-2 arrangement. 
Both types of exchange should prove helpful to the Commission in evaluating the 
usefulness of gas-cooled reactors in the United States program. 

We will, of course, advise the Joint Committee of the resolution of the issues 
presented herein as soon as we have reached mutual agreement with the United 
Kingdom Atomic Energy Authority. 

Sincerely yours, 

Lewis L. Strauss, Chairman, 

Representative Houtrrenp. Mr. Libby, I want to discuss with you 
briefly, the philosophy which you enunciated on pages 3and4. AsI 
understand it you bring up the fact that technical men, men of out- 
standing technical ability are few, that they are mostly in the employ 
of industry and universities and the problem is, how can we get them 
to work on our project. 

You say that you feel that the proposal that Mr. Murray favors has 
a weakness in it, in that it assumes that the best technical people can 
be hired away from industry, directly or through normal contractual 
arrangement with industry. 

You go on to say that you think that isa fallacy. You further state 
you ci unnot expect industry to tell its best people to drop the important 
jobs they are doing for the development of new processes which pay 
large dividends which industries employing highly technical people 
are accustomed to earn. 

You say we cannot expect industry to tell these men to come to work 
on atomic power projects without some substantial profit return on 
the contract. 

Now, I would like to explore with you this philosophy. Do you 
honestly and sincerely believe that if the Government would announce 
that they were willing to embark and finance on full-scale gas-cooled 
reactors, which might } run between $75 million and $100 million, if they 
had the funds to do this job, do you honestly believe there would be 
a scarcity of industrial firms that would want to come in and bid on 
that contract to build it for the Government ? 

Dr. Lissy. No, Mr. Holifield, I do not believe that. What I meant 
to say was that these firms would not necessarily put their most: valu- 
able people on a cost-plus type contract. 
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Representative Hontrteip. Let us explore that. Do you feel that the 
Westinghouse people, in bidding on the Shippingport contract and 
coming into this Job, have assigned less than their first-class men 
on their work? : 

Dr. Lissy. I think they have put some very good men on the job 
and they have hired some men, too. 

Representative Horirm.p. As a matter of fact, it is not really a 
question of the Government taking away from industry these high- 
class technical men. It really comes down to the point of letting the 
men stay with the companies that they are now employed with and 
providing those companies with a project which they do not as yet 
1ave, as I see it. 

For instance, I think, if we wanted to build a gas-cooled reactor 
of the type mentioned, I am sure that the machinery-manufacturing 
people would be just as interested in building it for the Government 
as they would in building it for the utilities, because it would be a large- 
scale effort and it would be in a new and advanced field and it would 
seem to me that, as we have had no trouble in the past getting these 
companies to come in, even in peacetime, and work on these projects 
after the war. We have so many people bidding on anything that is 
put up to be made, to be built by the Commission, it seems to me that 
you are the one that is building a fallacy here. 

It seems to me that, instead of not having cooperation from industry, 
you would get that cooperation from industry because I would visual- 
ize the Government doing a job like this by contract just like they did 
the Shippingport job. 

Dr. Lispy. Mr. Holifield, we have two kinds of job in peacetime. 
We have the continuing production of atomic weapons and this kind 
of job. We have had the very best service from companies like 
Du Pont and General Electric and so on in these plants where they are 
definitely taking part in the defense effort. 

But there is a big difference between that kind of operation, which 
they undertake for patriotic reasons—they certainly don’t do it for 
profit reasons—and the kind of program we are talking about in the 
development of atomic power. 

Representative Horirrerp. I cannot see that, because it seems to me 
that, in those projects which have been along the line of peacetime 
application, you have not been wanting in people to enter those fields. 

Representative Price. Will the gentleman yield there? 

Representative Hoiirrep. Yes. 

Representative Price. I think your problem would be more simple 
in this type than it would be on the Du Pont or General Electric per- 
manent operation of a facility, because this would be a construction 
program and a construction contract for these companies. I think 
it probably would be less difficult. 

Dr. Lissy. Gentlemen, it is certainly a matter of opinion and judg- 
ment. I donot agree with you. I think that the way to get these peo- 
ple, and, believe me, I am right, I think, in saying that for certain kinds 
of industry their highly skilled, technically skilled manpower is their 
biggest asset. These people are very precious. They have lots of peo- 
ple they can put on any given job they take up, but they do not have 
so many of these key fellows who can solve these very critical problems 
which stand between us and economic atomic power. 
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Now, being a technical man, I may be overemphasizing this, but I 
look around and try to see whom I would get to undertake a solution 
of a particular program and I know these men and I doubt very much, 
without any patriotic motivation, if we could get a company to assign 
those men. 

There may be only a half dozen in a given company and you may 
not know them from the hundreds of others, but there may be only 
a half dozen that make all the difference. It would be very difficult 
to get those men to work on these jobs. 

Of course, Mr. Holifield, if this thing does not work, we are going 
to try the other one. I hope to goodness that you are completely 
right. 

Representative Hotirietp. Has not all our progress been made just 
under this manner of operation, with the Commission directing and 
controlling, you might say, the design and ultimate purpose and the 
objective, but subcontracting or rather contracting with private in- 
dustry to do the job. 

It seems to me that the weakness in your philosophical statement 
here is based on the statement that we are hiring away from industry 
these technical men, when my position is that the Government would 
not be hiring them away from industry, but would be hiring indus- 
try to use them in this type of a tremendously challenging project. 

I just cannot believe that private industry, with its desire to get 
into this field, as is shown by its attempt to devise these different 
arrangements to participate in a partnership program, I just cannot 
believe that there is no competitive feeling among the manufacturers 
of equipment that would make them jump at the chance to get this 
experience, this advance technique and know-how with the money to 
do the job of experimentation. 

Certainly, their primary interest is in learning this business and 
in getting the experience which you can only get by building a large 
reactor. I would venture to say if you would offer this type of contract 
to American industry that you would have a number of offers from 
reputable people like Westinghouse and GE and Du Pont and others 
who would be glad to get into this field and get into it from the 
standpoint of increasing their own experience and becoming com- 
petitive in the international race. I am afraid they are not going to 
be able to become competitive at the rate we are going. 

Dr. Lipsy. You do get my distinction, Mr. Holifield? I am sure 
they will come in with a bid. What I am worried about is the small 
number of their top engineers and scientists, whether they will put 
those men onto these jobs. That is what I am worried about. 

Representative Horirimeip. That would be part of your responsi- 
bility for expenditure of Government funds, to see that they were 
bona fide bidders and put their best effort into it. I am just thinking 
you are making your deductions and your conclusions on a philosophy 
which you have not tested as yet in this field. 

Dr. Lippy. It is true that I have not tested it in this field, Mr. Holi- 
field, but there is a great deal of similar experience in other develop- 
ment programs which clearly proves 

Representative Hotirtetp. You have just told us in your testimony 
before this committee how you have already solved it by turning over 
to industry the fabrication of fuel elements. They were glad to come 














354 ATOMIC ENERGY INDUSTRY 


in and do it at a contract price. You did fall down on the processing 
project and you have not yet been able to get a company to come in on 
the processing, it is true, because they can see no profit incentive in 
that. 

But, certainly, with the desire to build these reactors all over the 
world, any first-class big corporation that is interested in building 
machinery would be interested in coming in on a proposition like this, 
it seems to me. 

I must reject your reasoning here. I just do not believe that it 
holds water. Iam not talking about heavy water, either. 

The CuatrmMan. Dr. Libby, before we get away from this gas- 
cooled type reactor, in reading one of the statements filed here by the 
Ford Instrument Co., can you give us the reason why the Commission 
turned down the proposal by the Ford Instrument Co. ? 

Dr. Lissy. You mean the city of Holyoke ¢ 

The CrairMan. Yes. 

Dr. Lipsy. I will have to ask Mr. Davis to give those reasons. 

Mr. Davis. This is the one which would be much more similar to 
the type that we are just starting development on with Aerojet. In 
other words, a compact, small, highly enriched fuel cycle gas turbine 
reactor. 

In our exploration into this, we can see that there are very many 
difficult problems. It is our feeling that, to try to tie ourselves down 
at this time to the construction of a plant, we are just dealing with 
something that has a very uncertain future. 

The Cuarrman. I thought it was the intent of Congress and your 
proposals, and the way you have been operating, to try in every way 
possible to do more research and development in most any field of 
reactors, most any type. 

Mr. Davis. We are carrying forward research and development 
on this type of reactor. The difficulty is that we do not have a base 
today, even in exploratory type of research and development, to try 
to assess what needs to be done. 

One of the problems is that we do not know whether we can build 
fuel elements that will contain the fission products. At these high 
temperatures they are probably going to leak out of the fuel element 
regardless of what we do. One then has gas which is quite highly 
radioactive. Another problem is that of seals which have not been 
developed. 

It looks like a long-term proposition and a difficult one, one on which 
we have some work underway, but we feel we have to go through the 
exploratory stages before we start talking about building a plant. 

The CuHatrman. Do you know whether any other proposals for a 
gas-cooled type reactor have been turned down or accepted by you? 

Mr. Davis. Not that I know of. 

The Cuatrman. This is the only one? 

Mr. Davis. Yes. 

The Cuatrman. It is a very responsible company and, of course, it 
did a lot of work for the subsidiary Sperry Corp. I imagine they 
have done a lot of work on reactors. That is why it struck me as pe- 
culiar that the proposal was turned down. 

Mr. Davis. They have done some work on things like control sys- 
tems, but I do not believe on reactor systems as a whole. 
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The CHarrMan. They are willing to spend their own money. That 
is what impressed me. 

Mr. Davis. They are willing to spend some of their own money, but 
the research and development would have been largely at our expense. 

Senator ANDERSON. Gan I ask a question on that? I understand 
that when you turned down the Ford Instrument Co. and the city of 
Holyoke, that you went to Aerojet. 

Mr. Davis. We already had that work underway. 

Senator Anperson. Was Aerojet already busy with other Govern- 
ment contracts? 

Mr. Davis. They have a large number of Government contracts, 

Senator Anprerson. Air Corps guided missiles and everything under 
the sun. They were not short of this manpower at all, were they ? 

Mr. Davis. They have some manpower, yes. 

Senator Anperson. Dr. Libby, on page 4 you say, 

We cannot expect industry to tell these men to come to work on atomie power 
projects without some substantial profit return on the contract. 

Can you tell me how much profit there was for Westinghouse on the 
Shippingport contract ? 

Dr. Lizsy. I don’t know it exactly. 

Mr. Srrauss. They contributed their profit to the cost of the project, 
Senator. 

Senator Anperson. So there was no substantial profit return on 
the contract ? 

Dr. Lissy. They have done very well by us. 

Senator Anperson. How do these things jibe now ? 

We cannot expect industry to tell these men to come to work on atomic 
power projects without substantial profit return on the contract. 

The Shippingport contract has gone up very materially. It was 
suggested this morning that it would be the Government’s part of it, 
but is it because Duquesne did not put the good work into this? 

Dr. Lissy. I oul not say that. 

Senator Anperson. There was no profit return on the contract. 
There was no substantial profit return on the contract. Do you think 
that Westinghouse and Duquesne have done a good job on it? 

Dr. Lippy. I think they have done a pretty good job. 

Senator Anprerson. How about the Argonne? Is there any sub- 
stantial profit return on the contract at the Argonne? 

Dr. Linsy. None at all. Well, the university gets some return 
for management overhead. 

Senator Anperson. Do you think they are getting a good job? 

Dr. Lispy. I think the Argonne is doing a very good job. 

Senator Anperson. In my hometown, Western Electric has a con- 
tract to work at Sandia Corporation. I understand there is no profit 
on it at all. 

Mr. Frevps. That is correct. 

Senator Anperson. We had Mr. Quarles out there for a while. 

Dr. Linsy. That, Senator, falls in my other category of a defense 
type contract. 

Senator Anperson. Then, do I understand that you think these 
companies will only operate for the public good when there is a 
chance to kill somebody, but not if there is a chance to help somebody ? 
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Dr. Lipsy. No. As I said the patriotic motivation is a very, very 
strong one. 

omega Anperson. You do not think that peace is just as patriotic 
as war ? 

Dr. Lipsy. I believe that a company feels less compulsion to take its 
top personnel which, as I say, in many businesses is its prime asset 
and assign them to a peacetime project where there is little profit 
opportunity. 

Senator Anprerson. Would that be regarded then, as an indication 
that you do not think the atoms-for-peace program can work ? 

Dr. Lissy. No, sir; I think it can. I think it is working. 

Senator Anperson. You are not going to get these top people on the 
atoms for peace ? 

Dr. Lipsy. We are getting a lot of people through this partnership 
arrangement. 

Senator ANpErson. Which partnership? Did you regard Ship- 
pingport as a good partnership arrangement ? 

Dr. Lipsy. I think Shippingport has done very well, yes. But I 
would like to have us try to get our heavy water moderated reactor 
built with the same kind of partnership arrangement. If we cannot 
we will do it the other way. 

Senator Anperson. If you ask for it and in comes the city of 
Holyoke and this company you referred to, they will get turned down. 
This Ford Instrument Co. got turned down. They had a good reputa- 
tion and are part of Sperry Gyroscope, which I understand is well 
regarded all over the country. Did they not just join Remington 
Rand which has General MacArthur with it? 

Dr. Lissy. Well, it is a matter of judgment. This is my judgment 
on it, Senator: That is the prime consideration of Dr. Zinn, or the 
fellow who is going to take hold of a reactor concept and do it, and this 
is the thing that is of prime consideration. 

I want to have more fellows like him in on this job. I think we 
have a somewhat better chance by the method that we are proposing 
than by Mr. Murray’s method, though I think we may very well suc- 
ceed by the Government method if we have to. 

Senator Anprerson. We had Dr. Zinn when it was a Government 
program exclusively ? 

Dr. Lissy. That is right. 

Senator Anperson. Then, the only hope to get the people is when 
we have a Government program exclusively ? 

Dr. Lissy. We hope to get more of them. We have certain aspects 
of our job which Mr. Holifield just mentioned, the chemical processing. 
Of course, it is naturally later in the picture than some of the other 
phrases of the job, but that is a big task and I hope to goodness we 
are going to find that the chemical companies step forward and take 
hold of that job with real enthusiasm. 

Senator Anperson. I know, Dr. Libby, that you are as anxious to 
have the program go forward as Iam. I want to put that someplace 
in the remarks. I want to call attention to the fact that when we 
were having a hearing on accelerating the reactor program last year, 
the same sort of statement was made, that you cannot get people. 
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So, on page 524 of the hearings you will see that I sent a telegram 
to 42 companies saying that, 

In connection with consideration by Joint Committee for proposals for ac- 
celeration of civilian reactor program, the following information would be ap- 
preciated: (1) Does your company have any experience in the atomic energy 
program? (2) If the Government undertook to design and construct one or more 
additional prototype reactor projects, is your firm qualified to assume full or 
partial responsibility for carrying on such a project under prime contract or 
subcontract? If partial responsibility, please indicate what part of a reactor 
project you could undertake. (3) Do you know of any other firms which might 
make a contribution to a reactor project? 

From page 524 on through for several pages such names as ACF 
Industries, Allis-Chalmers, American Standard, the Bechtel Corp.— 
I believe Steve Bechtel told me on my way up to see this new General 
Electric plant that they had some 1,800 engineers working for them— 
Bendix Aviation, Blaw-Knox, they all thought they could do some- 
thing. 

Dr. Lissy. Yes, that was an impressive return on your telegram. 
I think you can get the companies to come in and take contracts of 
this type, but what I am worried about is their putting their best men 
on these contracts when they have other requirements in this normal 
business. 

This is particularly true of certain types of industry where the 
supply of the top grade technical people is scarce relative to the de- 
mand. I think our chance will be better if they are full partners in 
the deal. That is my principal reason. 

Representative Horirmetp. You mean by that, that you think your 
chance would be better if these companies have to put up their own 
money ? 

Dr. Lissy. To a certain extent. 

Representative Hoxirrenp. And lose in an uneconomic venture ? 

Dr. Lippy. If they have their own money and their own representa- 
tion at stake, together with the Government, I think the chance will 
be better. That does not mean we cannot succeed by the other arrange- 
ment if we have to, but I think this is a better approach. 

Senator Anperson. May I return to Aerojet for just a moment? 

When we questioned Mr. Davis we pointed out that the project that 
was proposed by the Ford Instrument Co. in the city of Holyoke was 
somewhat different than what the British were doing or what we were 
planning. Isn’t what Aerojet is doing somewhat different? Aerojet 
is in a military contract, is it not? It is listed as military prototype 
and experiment on page 358 of the 2ist semiannual report of the 
Atomic Energy Commission. 

Mr. Davis. Senator, the situation there is that we have had this as 
more or less of a joint project between our civilian power reactors 
branch and the Army reactors branch. This seemed to be something 
for which they had a more immediate requirement for a useful plant 
and we, therefore, assigned the responsibility for that to the Army 
reactors branch. 

Senator .ANpERsoN. How would we know how to get along in this 
world? It is labeled “Military type experiment” on your own report. 
When we question you about it you say it is a mistake. 

Mr. Davis. No, sir; it is not a mistake. I am explaining why it 
appears in this category. 
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Senator Anperson. Is it not the military? 

Mr. Davis. It has a primarily military objective. 

Senator Anperson. These people want some peacetime applic ation. 

Mr. Davis. It is our feeling that this particular reactor has possi- 
bility for peacetime application, but at this stage—— 

Senator Anperson. The Hanford reactor has possibility for peace- 
time application, does it not? 

Mr. Dar is. Yes. 

Senator Anperson. They all have, do they not? 

Mr. Davis. Yes, of course. In this particular case we did not feel 
we would be doing anything differently if we put it in the civilian 
power reactor branch than if we put it in the Army reactors branch. 

Senator Anperson. You think this is what we would be doing if we 
try to develop civilian power ? 

Mr. Davis. At this early stage; yes, sir. 

Senator Anperson. We always get a qualification. Do you think 
this is the same as the peacetime application would be? 

Mr. Davis. Let me go a little bit further. If the preliminary work 
that we do here during the next 2 years or so, should turn out ‘that it 
was encouraging from the point of view of both military and civilian 
application, we would probably from that point on have separate 
projects, one directed toward military and the other toward civilian 
application. 

Senator Anperson. You would do the military application first? 

Mr. Davis. We have classified it as a military application at the 
start; yes, sir. 

Senator Anprrson. You do not question that it is properly classi- 
fied, do you? 

Mr. Davis. It was a matter of judgment and this is the way it was 
classified. 

The Cuatrman. Mr. Cole? 

Representative Coir. No questions. 

The Cuarrman. Mr. Price? 

Representative Price. Dr. Libby, how did the personnel in the 
companies that are now engaged in this program develop to the posi- 
tion where they are now experts in the field ? 

Dr. Lissy. They have done it by hiring people and taking people 
from the normal business and assigning them, and they are good peo- 
ple. They have done a good job. 

Representative Price. Would you not say a company like the Amer- 
ican Car Foundry, the Alco Products, Allis-Chalmers, Austin, 
Bechtel, and Dow Chemical are pretty big organizations? 

Dr. Lissy. Yes; surely. 

Representative Price. Could you not put some sort of reliance in 
ees opinion that they could quickly assemble and furnish top person- 
nel and qualified personnel to take over one of these projects? 

Dr. Linsy. Mr. Price, taking Bechtel, Senator Anderson referred to 
the telegram the committee sent last year. I read to you on page 525 
of your green book on the hearings on the Gore-Holifield bill, they 
wired you: 

Reference your wire May 29 subject consideration by your committee of pro- 
posals for acceleration of civilian reactor program. First: Bechtel Corp. has 


experience in atomic-energy program and are currently engineers-constructors 
for General Electric on Commonwealth Edison Dresden nuclear powerplant. 
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Second: We are qualified to assume full design and construction responsibility 
for a reactor project requiring only the type of technical collaboration which is 
primarily available from prime manufacturers of reactor and nuclear components. 
Our availability is subject to timing of project and subject to prior commitments 
of our engineering and technical personnel. 

That is the point Iam making. 

Representative Price. Of course, Bechtel is only one of the numerous 
companies which replied to Senator Anderson’s query. What about 

Allis-Chalmers, American Radiator & Standard Sanitary, Dow Chem- 
ical, and big organizations like that? Bechtel is just one of numerous 
replies rec eived. 

What about Dow Chemical? You said a moment ago the chemical 
companies were not interested. It seems to me there are numerous 
companies throughout the country that are qualified and have the 
organizations that could do a good job if called upon to do so. 

In the first place, you would enter into a es with these people, 
you would set forth certain requirements. I do not think a company 
like Allis-Chalmers, for instance, would make a contract with you 
unless they thought they were in a ‘position to deliver on that contract. 

I do not think Dow Chemical Co. would either. 

Dr. Lipsy. In research and development work, it is practically im- 
possible to write a contract which specifies the progress you must 
make. When you are doing research, you just cannot say what the 
discoveries you will hope to make are. You certainly cannot hold 
people if they do not make them. 

You can put up certain standards of performance and hold them to 
it, but you cannot hold them to exceptional and unusual performance. 
‘Now, in order to accomplish some of these objectives that we have 

in mind, we have got to have exceptional and unusual performance. 

Representative Price. The point I am trying to get at, is that you 
probably had similar misgivings about every company that came into 
this program as they came into it. And yet, almost every one has 
delivered in a most satisfactory manner. 

Dr. Lisspy. Well, they have done very well; yes. 

tepresentative Price. I think the more industry you get into the 
program in this way, the more experienced people you are going to 
have. You will continue to have good luck, I think, in producing 
more and more people who will become experts in this field. 

The CuatrmMan. Mr. Holifield. 

Representative Horirrerp. I would like to take up one other point. 
On pages 5 and 6 of Mr. Libby’s statement, you bring out the fact 
there, or you stated the philosophy that— 

The Government incurs a power deficit when it builds its plants on sites 
where firm power is required, and the experimental power these plants furnish 
has to be supplemented by firm power purchased from the normal sources. In 
other words, the power produced in these plants may be valued at little more 
than dump power. Therefore, a plant which might be built and incorporated, 
as the Shippingport plant, into a large commercial network with variable power 
demands, would, if built at Oak Ridge or at Hanford where firm power is an 
absolute necessity, create a deficit of many mills per kilowatt-hour. This, 
over the lifetime of the plant, might amount to as much as the cost of the entire 
structure. 

In other words, the $100 million estimate Mr. Murray makes for the construc- 
tion of each of these three plants may well have to be doubled in terms of the 
cost of firmed power before the project is over. Loss of this magnitude is a 
serious weakness of the plan. The same plant, if built at a location which 
would allow its incorporation into a commercial power grid in a partnership 
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arrangement with a power company, might save the taxpayers around $100 
million in deficit financing. 

Of course, all of these statements, I suppose, on both sides 
of the question, must be considered in relation to a point in time and 
to the importance of whether, from an international standpoint, we 
should get on with the job or not. 

But I want to ask you this question: 

Here we have the Shippingport plant turning its thermal kilowatts 
into a commercial network. Now, whether it turns those in on a 
firm basis or an intermittent basis, it is true that every kilowatt, 
whether we consider it in terms of the thermal units or the electrical 
units, represents a deficit to the Government ? 

Dr. Lissy. Not directly, as I understand the contract. 

Representative Hoxirreip. As I understand the contract, the Ship- 
pingport reactor is operated, is owned by the Government, and is op- 
erated by the Government. Is that not true? It is owned by the 
Government and operated under contract ? 

Dr. Linsy. It is owned, but I think the power company operates it. 

Representative Horirreirp. They operate it under contract with the 
Government, I suppose. It is a Government-owned facility. 

Dr. Lissy. They pay for the operation. 

Representative Ho.tirmtp. Now we will sell the steam to the 
Duquesne people at the conventional cost. Is that not true? 

Dr. Linsy. That is my understanding. 

Representative Ho.irreip. But the cost of that steam is much more 
than the conventional cost. Is that not true? The cost of that 
steam to the Government / 

Dr. Lissy. I believe so. How much more, I am not prepared to 
say. 

‘Representative Hotrretp. Well, we know it is not economic. I 
think the cost of 50 mills per kilowatt has been used loosely, prob- 
ably, in the hearings. 

If we are selling it at 8 mills, let us say, to Duquesne, and it is cost- 
ing the Government 50 mills to produce it, there is a 42-mill deficit 
for every kilowatt that goes into the Duquesne system being borne 
by the Government. Is that not true? 

Dr. Lissy. I think it is, largely. 

Representative Horirizip. So, regardless of where we build these 
reactors, whether we build them on power sites, on atomic facility 
sites and turn it either on a firm or intermittent basis into the use of 
the Government, or whether we build it and own it as we do in the 
Shippingport case and turn it into a commercial grid, in both cases 
there is a deficit involved that is borne by the Government? 

Dr. Lizsy. Yes, but the deficit is larger in the one case than in the 
other, as I see it. 

If you had to supply the diffusion plants at Oak Ridge Shipping- 
port plant, you would have to have firm power standing by to take 
over in case this one has to be shut down for some experimental 
reason. 

Representative Hoxtrmeip. That is true in the case of Duquesne ? 

Dr. Lissy. Not so true. 

Representative Hoxrrretp. Duquesne have their firm power source. 
They undoubtedly are not depending upon a firm supply of thermal 
kilowatts, are they ? 
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Does not the Government have the power to shut down the plant 
and experiment with it as a Government-owned facility 

Dr. Lissy. Any power grid has a normal rise and fall in demand. 
That is not nearly so true of our big production areas, where they run 
night and day the year around at a steady level. 

Representative ‘HorirretD. Do you mean to say that your load 
factor is not more level at Oak Ridge and Hanford than it is on a 
commercial grid ¢ 

Dr. Linsey. It is much more level. 

Representative Hoxirietp. That is what I am talking about. 

Dr. Lispy. Yes. 

Representative Ho.irrerp. Therefore, your absorption of it into 
the system, you know exactly how to depend on your absorption of 
any additional kilowatts into the system, it seems to me. 

Dr. Lissy. But if you have trouble with the reactor, what are you 
going to do# You certainly do not want to shut down a diffusion 
plant. So you have to have power under contract to come in and 
take over. 

Representative Ho.i1exp. ¢ vertainly. I have never had the thought 
that any of these experimental reactors should be considered as a 
firm supply of power, because ] think you would lose the great scien- 
tific benefit of them in that you would not be able to exper riment with 
them, and use them when you did want to use them to turn the power 
into the grid. 

Dr. Linsy. My point is just that you have more elasticity in the 
case of a commercial power grid than you do in the case of one of 
our big production sites. 

Representative Hotirretp. Well, of course, as I understand it, your 
Oak Ridge grid and your Hanford grid are tied in with commercial 
users as well as with Government users. There is a play back and 
forth. There is a complete grid in which I assume the power is used 
most efficiently by allocating it at periods of valley and peak use. 

I just cannot follow your line of thinking in that particular either, 
Mr. Libby. Maybe I do not understand it. 

Senator ANpERSoN. On that same point, you speak of this difference 
in the cost. Is not the real difference that of who pays it finally? 

In the Shippingport reactor, the Government is going to pick up 
the difference between the commercial value of this steam and what it is 
going to cost to generate it. Costs will be higher with Consolidated 
Edison, will they not ? 

It is just a question of whether the taxpayer pays it out of the 
General Treasury or whether the individual users on the project pay it 
themselves. Is that not correct ? 

Dr. Linpy. It seems to me the difference is larger in the case of in- 
stallation on our own sites. The deficit is larger. 

Senator ANperson. You said here on page 5 that— 

The same plant, if built at a location which would allow its incorporation into 
a commercial power grid in a partnership arrangement with a power company, 
might save the taxpayers around $100 million in deficit financing. 

Whatever it saved, the taxpayers would benefit, the people in that 
community. The people in Chicago support Commonwealth. People 
in New York support Consolidated Edison. 
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If the costs go against those three companies, for example, then 
you think it might be better for the local people in Detroit, Chicago, 
and New York to pay rather than the general taxpayer. 

What is the distinction ? 

Dr. Lissy. It seems to me the cost to everybody is less if you tie it 
into commercial power grid where you have variable demands than if 
you put it in at a big site like Oak Ridge and Hanford, where, without 
purchasing firm power as standby, you cannot shut the reactor down. 
It is just that simple point. 

I may have overstated it, but I believe I am right in principle that it 
does cost more. 

Senator Anprerson. Can I come back with a question at this time: 
What isa reasonable time? Yousaid maybe 1959? 

Dr. Lipsy. I mentioned the year. It will be arrived at by 
considering: 


Senator Anperson. The letter of the Chairman, Admiral Strauss, 
says: 





However, in the event that acceptable proposals from industry covering all 
the reactor types which the Commission believes are technically ready for full 
scale construction do not materialize in fiscal 1958, either as privately sponsored 
projects or power demonstration program, we plan to request at that time addi- 
tional funds in order to proceed with Commission financed and controlled projects 
for completion by June 30, 1962. 

Now, the end of fiscal 1958 is June 30,1958. After that is over, you 
not only have a chance to evaluate them all, you come back in 1959 
and ask for funds which you can then come in subsequently and work 
up programs for. 

Is that the way it will work out ? 

Dr. Lippy. I guess so; yes. 

Senator Anperson. This is the letter of Admiral Strauss of Janu- 
ary 4, 1957. 

You have been around the Congress long enough to know if you are 
to come in for funds after the end of June 30, 1958, you are going to 
come in during the month of July, which is a pretty busy month. 
You might get funds at that time. 

May I ask if you know any particular reason why this gas-cooled 
reactor was labeled as military ? 

Dr. Lissy. I am sorry, I just do not know. 

Senator Anperson. Would that be that it would be classified as 
“secret” and people would not find out what the costs were, by any 
chance ? 

Dr. Lizzy. I will have to ask the General Manager to answer that. 

Senator Anprerson. Was that the reason, so that kilowatt costs 
could remain classified ? 

Mr. Fretps. No, sir. I believe the reason was given by Mr. Davis. 

It started out as an interest on the part of the Army for this kind 
of development. There was a common interest also on the part of the 
Civilian Power Branch. 

Senator Anperson. You are not in confusion as to whether or not 
there is also an interest on the part of the Congress and the people 
in the peacetime development of atomic energy, are you ? 

Mr. Fretps. No, sir; I am not. 
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Senator AnpErson. Does not the President of the United States 
have quite a bit of interest in the peaceful development of atomic 
energy ? 

Mr. Frexps. Yes, sir. 

Senator Anperson. Would you feel that this interest in the Army 
overrode the interest of the President ? 

Mr. Frexps. I would not think so. 

Senator Anprerson. Then why was it classified as military / 

Mr. Fretps. Because there was a military interest. 

Senator Anperson. There is a military interest in the passenger 
automobile that the commanding general rides in but you do not clas- 
sify it under the military. 

The gas-cooled reactor will be classified, will it not, under this 
classification / 

Mr. Fretps. I do not believe it will be a classified project. 

Senator ANpERSON. Yes; it is a classified project right now. Does 
not Aero-Jet regard this as classified ? 

Mr. Davis. There certainly would be some classified aspects to it. 

Senator Anperson. Does Aero-Jet regard this project as classi- 
fied ? 

Mr. Davis. Yes. 

I might make one other statement. 

One of the reasons for doing this was that we hoped that it could 
benefit more from the aircraft information by so classifying it than 
otherwise. In other words, it can go through the stage of becoming a 
military project, and we can extract from it the information which 
will go to the civilian project. 

It is certainly our intention to take all the information that comes 
from it that we can possibly release and declassify. 

The Cuarrman. Will the military pay for it? 

Mr. Davis. This is financed by the AEC as a part of the Army 
Reactors Branch program. 

The Carman. The Army comes in and asks for funds? 

Mr. Davis. No, sir; we fund for this ourselves. They merely state 
a requirement, and we have such a letter from them stating their 
requirement. 

The CuatrrMan. You have the authority to make the classification, 
do you not? 

Mr. Davis. Yes. 

The Cuamman. The Commission had the authority, not the Army. 
Is that correct ? 

Mr. Davis. Yes; we have this authority. 

The CuarrMan. You do not have to classify it if you do not want to? 

Mr. Davis. It depends on what the information is whether it is 
classified or not. 

Mr. Srrauss. Mr. Chairman, I am sure Senator Anderson would 
not want the record to indicate that the cost of this reactor is concealed 
from the Joint Committee. 

Senator Anperson. No. It is the cost of the current that it pro- 
duces that will be classified. 

Mr. Strauss. No, sir; not to the Joint Committee. 
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Senator Anprerson. I know, but if the Joint Committee gets it 
as classified information, then it cannot pass it on either. The people 
are the ones who want to know about this stuff. 

Mr. Srravss. The cost of the current that this reactor produces— 
is that correct? It will not produce current. 

Mr. Davis. This has no current, no power. 

Senator ANpErson. Then we do not have a gas reactor that is trying 
to develop power; is that right ? 

Mr. Strauss. That is the aim of this reactor. 

Senator Anperson. Now we find out it is not designed to produce 
power. Isthatright? Mr. Davis, is this designed to produce power? 

Mr. Davis. Our gas-cooled reactor experiment that we are contem- 
plating is a facility for testing out fuel elements which will be de- 
veloped for gas-cooled reactors at high pressures and high temper- 
atures. It is an experiment primarily to develop the fuel-element 
technology. 

Senator Anperson. Then it is not a reactor primarily for the devel- 
opment of peacetime power / 

Mr. Davis. The application of this could be either to military or 
peacetime power. 

Senator Anperson. Then it is not primarily a reactor for civilian 
power ? 

Mr. Davis. It has a duel purpose, let ussay. [ Laughter. | 

Senator Anperson. The Chairman of the Commission is opposed 
to dual-purpose reactors. You must bear that in mind. 

Mr. Srrauss. It is like any other experiment. It is aimed to the 
eventual development of power, but one canot say that this specific 
installation is a powerplant. That is the answer. 

The Cuatrman. Any further questions of Dr. Libby ? 

If not, Mr. Vance, you are our next witness. You may proceed with 
your statement. 

Mr. Vance. Thank you, Mr. Chairman. 

I welcome this opportunity to express my individual views as to 
how we can best advance the development of competitive, and there- 
fore economical, sound nuclear power in this country. 

[ should like to speak first about what I conceive to be a desirable 
international policy because I believe that, by so doing, by contrast if 
you please, it will be clearer what our national or domestic policy 
should be. 

Recently, we had a visit from the “three wise men” representing the 
six countries in Western Europe which are now happily joined in the 
coal and iron community, which are now in the process of forming 
Euratom, a similar cooperation effort in the atomic- power field, and 
which are now in negotiation looking toward the formation of a com- 
mon market. 

All three of these steps are, we hope, steps toward an economic and 
even a political union of the principal countries of Western Kurope— 
France, Belgium, Holland, Luxembourg, Italy, and Western Germany. 

The well- being of this group of countries is of great importance to 
us and to the rest of the free world because, as an area, they contain 
basic industrial capabilities which, if shifted from one orbit to the 
other, might be decisive in the struggle now going on between the East 
and the West. 
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Even now Western Europe is seriously short of fuel for power. 
Even now it is necessary for this area to import the equivalent of 100 
million tons of coal at a cost of $2 billion per annum. It is estimated 
that by 1975 this burden will rise to the almost impossible level of 300 
million tons of coal costing $6 billion per annum, except for such relief 
as may come from the extensive dev lencaanst of nuclear power in the 
intervening period. 

When you consider that imported fuels must be paid for in hard 
currency, when you consider the hazard inherent in substantial de- 
pe ndence on imported fuels, as is SO clearly demonstrated by the Suez 
affair, you will understand why it is imperative that Western Europe 
develop nuclear power in very large quantities as quickly as possible, 
and why, during the next few years, Western Europe must subordinate 
tec -hnologic: il progress and the fruits thereof to the pressing need for 
power almost at any cost. 

In many other foreign countries, economic considerations are of the 
same character, if not of the same magnitude, as those which are in- 
fluencing the nuclear power program of the Euratom countries. 

From our conversations with them, I am sure that the “three wise 
men” would prefer to see their countries adopt a program similar to 
ours wherein the benefits and results of research are more widely avail- 
able before the construction of large power installations is undertaken. 
This is evidenced by the fact that their overall program is divided into 
two phases, that the second phase is much larger than the first one, that 
they hope and expect to enjoy the benefits of our research program as 
such benefits will come during the next few years before reactor types 
and designs have to be set for the second and larger phase of their 
program. 

Sut under the circumstances which confront the “three wise men,” 
there is but one course which they can recommend to their constituents. 
It is that they should, without delay and without waiting for results 
from their research or ours, select 1 or 2 types of reactors out of the 
many under study and proceed as quickly as possible with the design 

and construction of large power-producing units. 

Time is for them more important than some possible reduction in 
either capital or operating cost to be expected to materialize at a later 
date. 

I hasten to say at this point that conventional power, when pro- 
duced from imported fuels in Western Europe, costs half as much 
again as the average of such costs in our own country—on the order 
of 12 mills against 8 mills—so that a nuclear installation which, in 

the present state of the art, would do some violence to sound economi- 
cal considerations in our own country would not do so in Western 
Kurope. 

Now, our domestic situation is quite different. We are blessed with 
large supplies of coal, oil, and gas. They are relatively cheap and 
are fairly well distributed in relation to power demand. 

It follows that we are not under the same pressures as our foreign 
friends, and we are free, at least so far as our economy is conc erned, 
to follow a plan which, as in the fable of the tortoise and the hare, 
may appear to be slow at first, but which will win out in the end of 
the race. 

The Atomic Energy Commission, with industry participating, is 
now engaged in an intensive exploration of a wide range of different 
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reactor concepts. We know that in the final analysis, all of them will 
not prove to be of equal merit even though as of now all appear to 
have interesting possibilities, else they would not be included in our 
research program. A EP 

The principal objective of our domestic program is finding out 
which type or types of reactors hold the most promise of being cap- 
able of producing competitive power or more than competitive power 
and, in addition, have the important characteristics of simplicity, 
reliability, safety, and low capital cost. For the time being, while 
this process of selection is going on, the production of power itself is 
of secondary importance. 

We are fortunate, indeed, that we can in this period give primary 
importance to research and technological development, and we would 
be foolish, in my opinion, not to avail ourselves of that good fortune. 

I should like to emphasize again the sharp difference between the 
situation abroad and the situation at home and to point out to you 
that, because of this difference, a program suitable for other countries 
is not now suitable for our country, and vice versa. Failure to recog- 
nize this simple fact is responsible, I believe, for some of the questions 
which have been raised about the adequacy of our domestic power 
program. 

The plain fact of the matter is that we need 2 programs instead of 1. 
We need 1 for ourselves and 1 for our foreign friends, each tailored 
to fit a different set of circumstances. 

I have already said that we have an interest in the well-being of 
Western Europe, and we have, too, in the well-being of other free 
countries. Helping them to meet their urgent needs for power may 
well become an important element in our international relations. I am 
not suggesting that this help should be on a giveaway basis. 

With only modest cost to ourselves, we can make our technological 
knowledge available to our foreign friends, we can assure them of our 
willingness to supply them with nuclear fuels, to give them at rea- 
sonable cost necessary services such as the chemical processing of their 
spent fuel elements, to provide a market for plutonium and other 
fission byproducts, and finally, in accordance with an announcement 
made last October by the Export-Import Bank and ourselves, to make 
sound loans for the construction of nuclear powerplants as we have 
been doing for some time for the construction of steam and hydro 
powerplants in various parts of the world. 

All of this is the kind of aid visualized by President Eisenhower 
when he made his memorable speech to the United Nations on Atoms 
for Peace in December 1953. 

For the reasons stated I believe that we should have a clear and 
vigorous international nuclear power policy. 

Now, as to the correctness and the sufficiency of our domestic pro- 
gram: At this time we cannot guess with any confidence which type 
or types of reactors are going to be best able to match the relatively 
low cost of conventional power which prevails in most parts of our 
country. Some reactors appear to have the ability to operate at high 
temperatures, which usually means at substantially lower costs. But 
by the very fact that they have this high-temperature ability, they 
present serious problems in metallurgy which are far beyond the 
present frontiers of settled metallurgical knowledge. 
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Thus, with regard to each reactor concept, its possible advantages 
seem to be matched by problems of the same order of magnitude, and 
many of these problems are beyond the area where scientific knowledge 
shows a road, a path, or even a blazed trail. 

Of course, this program of research.looking toward selection can- 
not go on forever, and the logical question is, When can we expect to 
be able to proceed with a large commercial program in our own 
country ¢ 

My guess is that another year and a half or 2 years will see us on 
the road, and that each year thereafter we shall be further along it. 
We know that full development of low-cost atomic power cannot come 
from research alone; it can come only from research combined with 
practical development. 

It is my belief that at this stage little information can be obtained 
out of the design, construction, and operation of large reactors which 
cannot be obtained from the design, construction, and operation of 
small prototypes. Certainly this is so with respect to the fundamental 
problems which remain to be solved. 

So long as atomic power is high-cost power in a relative sense, it is 
but good business to locate it where conventional power is also high- 
cost power. 

[t did not just happen that the Commission’s plants, which are large 
users of electric power, are located in low-cost areas. To locate atomic 
power units in these areas substantially increases the economic penalty 
of operating them without any corresponding advantage except the 
avoidance of the public versus private power question. ‘This economic 
penalty—that is to say, absorbing the difference between high-cost 
nuclear power and low-cost conventional power—is a very substan- 
tial one. 

With respect to the location of nuclear powerplants at Commission 
installations, it is pointed out that the irregularity of nuclear power 
would make it necessary to retain full demand service from present 
power sources, with the result that nuclear power would have to be 
sold back to such sources at what are known as dump prices. 

I believe that in the period immediately ahead the Government’s 
role in the development of commercial nuclear power will be most 
productive if it is largely concentrated on research, on finding out 
which type or types of reactors are the best as a necessary precedent 
to sound commercial development; in short, the program which we 
are presently and vigorously pursuing. 

The Caiman. Thank you very much, Mr. Vance. Are there any 
questions? Mr. Van Zandt. 

Representative Van Zanpr. Mr. Vance, on page 3 you say that— 

Under the circumstances which confront the “three wise men,” there is but 
one course they can recommend to their constituents. It is that they should, 
without delay and without waiting for results from their research or ours, select 
1 or 2 types of reactors out of the many under study and proceed as quickly as 
possible with the design and construction. of large power-producing units. Time 
is for them more important than some possible reduction in either capital or 
operating costs. 
and so forth. 

Now, did they indicate in their conversations with you the experi- 
ence that an American manufacturer had with the Japanese Govern- 
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ment when the American manufacturer tried to sell a reactor to 
Japan ? 

Mr. Vance. Did they? 

Representative Van Zanpr. Yes; the “three wise men.” 

Mr. Vance. Not to my knowledge. 

Representative Van Zanpr. Then, they did not have the benefit of 
that experience? 

Mr. Vance. No. 

Representative Van Zanpr. And they indicate the type of reactors 
in which they were most interested ? 

Mr. Vance. So far as I am aware, they came over here with an 
interest in the whole field of reactors, and wanted to make their own 
assessment. It was my impression at the conclusion of their visit 
that their interest was largely, by that time, concentrated on what is 
known as the pressurized water-type reactor. 

Representative Van Zanpr. Now, on page 5, you say: 

We need 1 for ourselves and 1 for our foreign friends, each tailored to fit a 
different set of circumstances. 

Could you go into more detail on that suggestion ? 

Mr. Vance. What is that? 

Representative Van Zanpr. On page 5, when you emphasize the 
sharp differences between the situation abroad and the situation at 
home, you say: 

We need 1 for ourselves and 1 for our foreign friends, each tailored to fit a 
different set of circumstances. 

Mr. Vance. I thought in my paper I had made it perfectly clear 
what that difference was. I am sure that if we were situated eco- 
nomically as is Western Europe, if we were required to import coal 
for the same percentage of our power needs as they are, if we had the 
same economic dependence on importation of fuels, and had been up 
against the Suez situation, as they are, that our aims and objectives 
in this business would be quite different and would probably follow 
the lines which these men are thinking. 

But I think it is very fortunate that we do not have that situation, 
that we do not have these pressures. 

Representative Van Zanpt. Are you familiar with the experience 
that the American manufacturer had in his dealings with Japan? 

Mr. Vance. Indirectly. 

Representative Van Zanpr. Is it true that what Japan wanted was 
a package proposition ? 

Mr. Vance. I understand that is true; yes, sir. 

Representative Van Zanpt. When you suggested that we need “1 
for ourselves, 1 for our foreign friends, each tailored to different sets of 
circumstances,” is it possible now to come up with a package prop- 
osition so that we could meet the British competition ? 

Mr. Vance. I would think, Mr. Van Zandt, that we might not be 
able to tie the package up in the same way that they have, but that is 
not the important thinking. If we can cover the principal elements 
in the package, then tying them up into one proposition, I think, is 
relatively unimportant. 

Representative Van Zanpr. How soon can we put together a pack- 
age proposition? I asked that question of a couple of manufacturers 
2 months ago, and they hesitated to answer. 
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It seems to me, if we are to meet the British competition abroad, 
we are going to have to offer a package proposition. 

Mr. Vance. I do not think it need be a package, as such, so lon 
as we are able to cover either from two or more directions the hig 
points which are of necessity in the minds of these people. 

No. 1, for example: How much can they depend upon their fuel 
supply, assuming that they decide to go the enriched uranium route, 
as we are going ? 

I think that is of great importance. Why should they contemplate 
building a plant, the useful life of which they would expect to be 
at least 20 years, unless they could be sure that over that 20-year period 
they would be able to get the fuel replacements that would be neces- 
sary for continued operation ¢ 

Until such a time as they themselves might install their own 
chemical-processing facilities, I would think it is important that 
they know that they can rely upon obtaining those services from 
us. 

Representative Van Zanpr. Can they rely on Great Britain, at 
present, to provide them those services ¢ 

Mr. Vance. I understand that they can; yes, sir. 

Representative Van Zanpt. On page 7, Mr. Vance, you say, when 
speaking of material: 

They present serious problems in metallurgy which are far beyond the present 
frontiers of settled metallurgical knowledge. 
and you have reference there to the lack of the general knowledge 
that we have in this field. 

What is the AEC doing to expand its research in this field? 

Mr. Vance. I think Dr. Davis should answer that question. 

Mr. Davis. We have had for a number of years a metallurgical 
program as part of our engineering development work. I cannot 
quote the figures, but this has been expanding steadily over the past 
few years. Of course, each one of the projects, when we get into a 
project, undertakes the specific metallurgical development work for 
its own particular requirements. These two added together make a 
very large program in materials and metallurgy today. 

The difficulty is that we are dealing with materials about which very 
little is known. We have had to develop a wholly new technology 
on zirconium, for example, starting out knowing nothing, literally 
nothing, about it. Now, today, it is becoming a fairly well-developed 
technology, but there are still many unknowns. This is simply a 
process that requires a great deal of time and has many surprises 
in it, as well as some things which please us. 

Representative Van Zanpt. This bottleneck was in existence this 
time last year. 

What has the AEC accomplished during the past 12 months to help 
relieve this bottleneck ? 

Mr. Davis. I do not know that I can point to any specific exam- 
ples, but there has been a continuing and expanding program of devel- 
oping new materials, new alloys, getting new sources of supply, carry- 
ing out radiation and corrosion tests of alloys. 

I think our knowledge in the overall sense is 30 or 40 percent more 
now than it was a year ago. But it is something that is a very broad 
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program. We are not dealing with 1 or 2 particular materials, or 1 or 
2 particular circumstances under which they will be used. 

Many of the things that have happened during the last year have 
illustrated that we do not know everything that we should know about 
these materials. Many of our problems and many of the delays we 
have had in the reactor program have come about just because of that. 

Representative VAN Zanpr. My concern in that statement is prob- 
ably strengthened by the fact that we have looked at 3 or 4 projects 
this year, and in each of those projects the barrier has been the bottle- 
neck in this particular field. Until we relieve that bottleneck or 
remove it entirely, we are not going to make too much progress in 
these four projects I cannot mention at this time. 

Mr. Davis. Probably our most important problem in the develop- 
ment of reactors is to get satisfactory, yet cheap, materials, and cheap 
in the form in which they appear in the reactor, and not necessarily 
in the form of billets lying out in the yard. 

Representative Van Zanpt. I have no further questions. 

The Carman. Mr. Vance, at the bottom of page 5, you say: 

I have already said that we have an interest in the well-being of Western 
Europe, and we have, too, in the well-being of the other free countries. 

Then, further down in your statement, at the bottom of the page, 
next to the last paragraph, are these words: 

For the reasons stated, I believe that we should have a clear and vigorous 
international nuclear-power policy. 

I gather from that statement that you do not feel that we have a 
policy at the present time. In reading your statement, you state: 

I am not suggesting that this help should be on a giveaway basis. With only 
modest cost to ourselves, we can make our technological knowledge available 
to our foreign friends; we can assure them of our willingness to supply them 
with nuclear fuels. 

What are we doing? Are we doing any of the things you suggest 
there? 

Mr. Vance. Yes; I think we are, Mr. Chairman. You asked me 
if I think we have no policy. No; that is not the case, but I do believe 
that the importance, from the standpoint of our international rela- 
tions, of helping other countries to develop nuclear power is so great 
that our policy should be pointed up, and should be made more vigor- 
ous and more specific than it is at the moment. 

The Carman. You are not satisfied with it at the present time, 
as I gather from your statement. 

Mr. Vance. I am not satisfied ? 

The Cuarrman. Yes. 

Mr. Vance. No, sir. I am seldom satisfied with anything. 

Representative Cotx. Find out what ails it, Mr. Chairman. What 
do you think we ought to do that we are not doing in the international 
phase ? 

Mr. Vance. Well, rather than any one major thing, I think it is a 
series of smaller things, Mr. Cole. For example, at the present time, 
cur power bilaterals, such as we have, are limited to a 10-year period. 
Trying to put myself in the position of the man in the other country, I 
believe that if we are going to make our best effort to have Americ: 
lead the development of peaceful use of atomic energy in the rest of 
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the world, rather than the United Kingdom, I believe that we should 
be in a position to promise them their necessary fuel supplies for a 
longer period than 10 years. I think it should be at least 20 years. 

It might better be 25, but it should be for the estimated useful life 
of the installation, plus, perhaps, if we have to have a starting date 
before the installation is operational, then maybe 25 years would be 
the better time. 

But I think for good men in other countries—and I might say in 
that connection I was very much impressed by the so-called three wise 
men—for good men to recommend that in their countries large invest - 
ments be made in the development of nuclear power, with the type of 
reactor requiring enriched fuels, and knowing from that very fact they 
could in the foreseeable future get their fuels only from us, I think 
that long-range assurances would be very important in their making 
a decision as to whether, for example, they would recommend the pres- 
surized water reactor on the one hand or the British gas-cooled type 
on the other. 

The CHamman. At the present time who is running this program ? 
Ts the Commission running it, or some other agency of the Govern- 
ment ¢ 

Mr. Vance. I think the Chairman should answer that question. 

The Cuatrman. Mr. Chairman, can you answer it? 

Mr. Srravss. The Commission is charged with it by law, and the 
Commission is operating it in cooperation with the State Department, 
the International Cooperation Administration, and such other agen- 
cies of the Government as may from time to time have an interest. 
But my understanding, Mr. C ‘hairman, is that the primary respon- 
sibility rests by law with the Commission. 

The Cuaiman. In other words, you have the authority to lay 
down the policy. 

Mr. Vance. At the direction of the President and with the approval 
of the Congress ; yes, sir. 

The CuatrrMan. Senator Anderson. 

Senator Anperson. I do not want to take the exact words, but I 
note your statement at the bottom of page 4, that— 

The principal objective of our domestic program is finding out which type or 
types of reactors hold the most promise of being capable of producing atomic 
power. 

As to the remark Mr, Van Zandt made in reference to the difficulty 
of manufacturing, I want to go back to what the Japanese said on Jan- 
uary 17 about taking future developments in the United States, and 
so forth, into full consideration : 

It is advisable that the first step to be taken by our country should be to intro- 
duce a British-type power reactor, a large prototype of which has been com- 
pleted, and for which technological and economical problems involved therein 
can easily be explained. 

You have had long experience in the automobile business. How 
far did Mr. Tucker get with his car that was going to be built, com- 
pared to people that had cars that had been built? 

Mr. VANcE. You know as well as I do he did not get very far. 

Senator Anperson. And, if you had automobiles to sell, would your 
salesmen do very well if they went out and said, “We are about to 
produce this kind of automobile for next year,” and ask your cus- 











372 ATOMIC ENERGY INDUSTRY 


tomers to buy it, or were they interested, as I was, in reading the 
magazines and newspapers of results of the trials in Daytona to see 
how many Chevrolets came in and how many Pontiacs and what 
happened to the heavy Chrysler. Do you not think that has some 
bearing on the other countries, the completion of this model ? 

Mr. Vance. I would like to answer your question in this way: In 
the little over a year I have been with the Commission, the thing that 
impressed me more than anything else with respect to this subject we 
are discussing this afternoon is the operating record of the Nautilus. 

Senator ANDERSON. Yes, but how about the operating record of the 
Seawolf? It had a land-based prototype that operated equally as 
yan Then they put it into a submarine and it did not, somehow, 
wor 

Mr. Srrauss. There was nothing wrong with the nuclear com- 
ponents on the Seawolf. This was, I am informed authoritatively, 
completely independent of the reactor and the functioning of the 
reactor. 

But might I say, because I think you will be interested, that the 
Japanese statement to which you have referred, made in mid-January, 
is, we are informed, superseded. There is a new chairman of their 
atomic-energy authority, and his most recent statement was to the 
effect that they were coming back here before deciding on the type 
of the first reactor to be installed in Japan. Our further informa- 
tion is to the effect that no order has been placed anywhere. 

Senator ANprerson. Again, we can only judge by what they have 
announced openly and publicly. 

Mr. Strauss. There has been a public announcement to the effect 
that I have just stated. 

Senator ANpERsoNn. I do not question that. But I was impressed 
by this, because it seemed to teal inate what a great many of us had 
feared, that the British might get the jump pretty badly on us in the 
production of these devices. 

May I call your attention also, Mr. Vance, to the item which has 
been referred to on page 5, toward the bottom: 

The plain fact is that we need two programs instead of one. We need one for 


ourselves and one for our foreign friends, each tailored to fit a different set of 
circumstances. 


I only want to say in comment that there was a bill, S. 4146, that 
passed the Senate, got to the House, that had in it a section entitled 
“Foreign Atomic Power Assistance.” 

Pointing out that in order to effectively carry out the atoms-for- 
eosin plan of the United States, the Commission shall have responsi- 

ility for the conduct of a vigorous program in international coopera- 
tion and assistance in the design, construction, and operation of power 
reactors and related matters. 

It provided also for supporting facilities and things of that nature. 

So what you have just said, I think, finds a hearty response in the 
minds of a good many members of this committee. We would like to 
see it under way. 

We recognize there is a great economic difference in the construc- 
tion of these and the feasibility of these in rather high-cost-power 
countries and the situation in this country where we have low cost. 
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Now, I am a little worried again about this question that seems to 
bother Dr. Libby. I would like to ask you because of your long indus- 
tiral experience. 

You refer to this location of atomic powerplants in certain areas, 
low-cost areas, and say: 

With respect to the location of nuclear powerplants at Commisison installa- 
tions, it is pointed out that the irregularity of nuclear power would make it 
necessary to retain full demand service from present power sources, with the 
result that nuclear power would have to be sold back to such sources at what 
are known as dump prices. 

Could you explain that a little further ? 

Mr. Vance. Yes, sir; I will. 

A large electric: al distr ibuting system, according to my understand- 
ing—I have never had experience in this field—I understand it is 
desirable in a lar ge electrical distributing system to have no more than 
10 percent, and preferably no more than 5 percent, of the total power 
generated coming from one unit. 

Now, the reason for that is perfectly obvious. That is so that put- 
ting one unit out of commission is not going to seriously disturb the 
whole system. 

Furthermore, it is my underst: anding as a matter of practice that 
systems do not contract under what is known as a demand basis for 
more than a percentage, possibly 80 percent. 

That may not be the correct figure, but they do not contract for 100 
percent of their capacity. The rest is in reserve and is to take care 
of breakdown and what have you, all of which, it seems to me, makes 
sense. 

Now, I think, therefore, it is one thing, Senator, to have a unit of 
this sort as part of a large system where it can, if its operation is 
interrupted, take the same status as would a corresponding reserve 
of the conventional type. 

I think that we would have to look at a situation where the Com- 
mission generated power, as, for example, at Oak Ridge. 

I think we have to look at it as though that power unit were part 
of the TVA system and not part of Oak “Ridge operations, Oak Ridge 
being a consumer of power and under the necessity of having a con- 
stant powerload. 

Senator Anperson. That is very interesting because this is exactly 
what the bill took into account, precisely. You have described exactly 
what was in the minds of those of us who favored it, because the 
generation of current from the Tennessee Valley Authority runs into 
the millions of kilowatts and this plant that might be built at Oak 
Ridge was going to run 100,000. 

I do not have to tell you that 100,000 is far less than 10 percent of 
millions of kilowatts and so we are doing exactly, as the Bible said in 
St. John to the Corinthians: 

That which you have worshipped without knowing come I to declare unto you. 

That is what we were trying to get down and that is what the Com- 
mission was opposed to do. 

The same thing applies to the Columbia Valley. If you check the 
current output from the Columbia V alley area, a small plant at Han- 


ford would not have greatly disturbed the general situation and would 
not necessarily have been dump power. 
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That is why I do not like this term in here because it would not have 
been “dump power” at Hanford and it would not have been “dump 
power” at Oak Ridge and your very language proves it. 

Now, as to other areas, what about Argonne? You have 5,000 kilo- 
watts at Argonne tied into the Commonwealth-Edison system. Do 
you think that is all right ? ; 

The principle is exactly the same as taking a small amount at Oak 
Ridge and tyimg it in Tennessee Valley. 

Mr. Vance. I don’t know what the cost of power will be out of the 
small reactor out of the Argonne Laboratory. But I do know that 
the location geographically is in a very much higher cost area than is 
Oak Ridge or Hanford. 

Senator Anprerson. I regret to say to you that my particular part 
of the country is in a much higher category and some of us are begin- 
ning to feel it and worry about it a little bit. 

Mr. Vancr. I would like to see the first series of commercial reactors 
in this country built in high-cost power areas, not in low-cost power 
areas. 

Senator Anperson. The hope was that there might be built where 
the very thing we are talking about would be done; namely, there at 
Oak Ridge where Oak Ridge buys a tremendously lot of current from 
various other places it might be provided most easily in that grid just 
as Argonne does theirs. 

I think we would all agree that we do not want to build a large plant 
somewhere and completely absorb the market for a short time and then 
have to build some other kind of standby power to take its place. 

I do not think we want that, either. 

On the whole, I think I agree very heartily with the statement you 
have made here. 

The Cuarrman. Mr. Price? 

Representative Price. Mr. Vance, on page 5 of your statement, you 
say: 

Failure to recognize this simple fact— 


talking about the sharp difference between the situation abroad and 
the situation at home— 

is responsible for some of the questions which have been raised about the ade- 
quacy of our domestic-power program. 

That may be true of some people outside of our committee, but I 
think everyone on our comittee is familiar with both situations and 
has raised no question about the adequacy of our domestic-power pro- 
gram insofar as it is necessary to meet a domestic-power requirement. 
I don’t think there is anyone that is stressing the urgency of the devel- 
opment of power-reactors program on the basis of domestic needs. 

Mr. Van Zandt and myself have enough coal in our districts to take 
care of that for a good many years. 

But there are a good many people concerned with leadership on the 
international plain in the development of electrical energy through 
atomic power. 

Do you feel that economically and politically in the world affairs 
that it is important for us to obtain and maintain leadership in this 
field ? 


Mr. Vance. Yes, sir; I do. 
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I would like to see us do it with the least cost to ourselves in dollars. 

[f you will allow me to explain what I meant by this particular 
sentence that you read, Mr. Price, what I meant was this: 

At least in the short time that I have known apnea about this 
atomic energy business, I have as each month has gone by, gained a 
clearer idea of why, for instance, Britain has the type of program it 
has and why we don’t. I am quite sure that if we were Britishers sit- 
ting here today confronted with their economic program, our discus- 
sion would be of an entirely different nature than it is. 

Representative Price. Is it not a very interesting point, that even 
though the British have a domestic need for the audience of atomic 
power, that their thinking goes far beyond the domestic need and they 
are looking upon this as a means of international trade, development 
of greater international trade for Britain in a new field? 

Mr. Vance. I would like to say, first of all, that 1 am not sure that 
their program of development goes beyond their economic needs. I 
don’t think it does. 

Representative Price. I think we have seen great evidence of that 
every time we have been in contact with them. 

Mr. Vance. I think your point is a little different. That is that 
their view of the future was not limited to their own economic needs, 
but they also had a view of being the leaders in other countries. That 
is what you meant, I believe. 

Representative Pricer. Yes; that is correct. 

Mr. Vance. I think if we had the exchange problems that Britain 
had that we would have that kind of view, too. 

Representative Price. Do you have a feeling that there is great im- 
portance for us to hold the leadership ? 

Mr. Vance. I think it is very important that we should; yes, sir. 

Representative Price. All through your presentation you have the 
statement that the essence of the situation abroad is time. 

Mr. Vance. That is right. 

Representative Price. Now, we propose to cooperate with them and 
to assist them even though we recognize that their need is for quick 
development of atomic power, by just going along in our cautious 
fashion in research and development and through this period giving 
them more or less advice and counsel and the benefit of research. 

Mr. Vance. No, sir; I think we can go much further than that. I 
think that we have told the representatives of the Euratom group that 
we are prepared to go much further. 

I believe, using a general statement that we have told them that we 
are perfectly willing to do anything within our resources to help them 
carry out this program. 

Representative Price. Do you hold any concern that Britain or 
some other country might possibly fill their need before we do? 

Mr. Vance. Fill their needs? 

Representative Pricer. Yes. Produce for them and build for them 
a feasible, economically feasible, as far as they are concerned, atomic 
power reactor. 

Mr. Vance. No, sir; I do not think so. I think in the first place that 
these men realize, I think they are smart enough to realize and I think 
their technical people who accompanied them very clearly realized, 
that the American approach through the use of enriched uranium is 
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by far the better approach than the natural uranium concept of the 
British. 

I think, therefore, that all other things being equal, their technical 
recommendations would. befor-our type of reactor. 

I furthermore believe, based on what Yankee is doing in New Eng- 
land, that these people could, at the present time, in the present stage 
of development, engage in a program of pressurized water reactors 
which would be almost, if not fully, competitive with the higher cost 
of conventional power which they have. 

Representative Price. That is all. 

The Cuarrman. Mr. Cole? 

Representative Corz. I would like to find out more about your 
recommendations to firm up our foreign policy. 

You have given me one. What others do you suggest ? 

Mr. Vance. Yes, sir. 

Representative Coir. I say, you have given me one recommenda- 
tion to firm up a distinct foreign policy. Now, what other suggestions 
do you have? That is about extending the length beyond 10 years. 

Mr. Vance. Beyond those stated in the paper, you mean ¢ 

Representative Core. You indicated that you thought the bilateral 
power agreement should run for 20 or 25 years in order to implant 
a feeling of stability and permanence in the minds of our foreign 
dealers? 

Mr. Vance. Yes. I also mentioned, Mr. Cole, that I think the same 
long-range assurance on chemical reprocessing should be given which 
I understand are not technically possible in the law at the moment. 

I would think that that is highly desirable. 

I would think that to the extent that we can within reason we should 
assure them of a market for plutonium and the byproducts which 
would naturally come from the operation of their reactors so that is 
a credit that can be taken into their computations of what their net 
power is going to be. 

Representative Corr. That is in the course of being firmed up now, 
is it not? I just judge from what Mr. Strauss said this morning, to 
buy back the material. 

Mr. Vance. Right. 

Representative Cotz. As well as the cost of the fuel processing. 

Mr. Vancr. Of course, we are limited as to the time cycle, the length 
of time. I think that limit is 7 years. 

Representative Cote. Are there any others that come to your mind ? 

Mr. Vance. This is a rather intangible one, but I believe one that 
will weigh very heavily in the minds of our foreign friends. 

I would like to repeat a statement I made in the paper to the effect 
that I think there was a purpose in their division of their program 
into two phases and a purpose in making the first phase as small as 
they thought they could and the second phase is a larger one. 

This is based on some conversations I had with these men. 

Now, I think the reason for it, the underlying reason for it was 
that they hoped that before they had to crystallize the designs which 
they would adopt for the second phase of their program, that some of 

the answers to these questions that we are trying to solve by research 
would be known to us and we would pass that information on to them. 

And I think they should have our complete assurances that that will 
be done. 
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Representative Corz. They have not been given indication that it 
would be otherwise, have they ? 

Mr. Vance. No, but I think we could reinforce our statement so 
that they would be sure that we understood what they have in mind 
and will cooperate with them. 

Representative Cotz. Reference has been made to the operation of 
the ICA in this foreign atomic program. Can you tell me, Mr. Vance, 
or perhaps the Chairman, just how ICA figures in this foreign atomic 
program and why ? 

Mr. Strauss. At the present time, Mr. Cole, the ICA is budgeting 
the sums which the United States contributes to the cost of the re- 
search reactor program abroad. 

If you will recall that is an amount limited to half the cost of the 
reactors up to $350,000 in the case of each country. 

They are cooperating in bringing foreign technicians and students 
here to study at the schools which we have established, and the ICA 
is responsible at the present time—lI believe this statement is factually 
correct—for the establishment of the Asian nuclear center in Manila 
or the Philippines, announced something like a year or 18 months ago 
by our Government. 

Representative Corn. Has the operation by ICA interfered or 
caused any slowdown on the sale of American reactors abroad ? 

Mr. Vance. None at all, sir. 

I have no reason to think—— 

Representative Corr. Or has it caused the slowdown of the firming 
up or finalization of the power bilateral agreements? 

Mr. Vance. No, they have no power in that. We obviously operate 
in consultation with the Department of State to be assured that the 
acts which we perform are in consonance with overall policy and this 
very afternon we are, as a matter of fact, signing an agreement of 
which notification came down to the Committee either on Saturday 
or this morning, with the Government of Norway. 

Representative Corr. I would like to clarify in my own mind, now 
that we have Mr. Strauss back—I do not want to transgress on Mr. 
Vance’s time—to clarify the extent to which a potential bidder of 
your third go-around may anticipate assistance from the Commission 
by way of dollars. 

“Mr. Srravuss. By way of direct contribution of dollars? 

Representative Corr. By way of assistance. 

Mr. Srravuss. There is no disposition on the part of the Commission, 
nor do I believe there is any legal authority available to the Commis- 
sion to give any assistance to a company or public organization inter- 
ested in building a reactor. There is no authority for financial assist- 
ance from the Commission in the form of a direct contribution to the 
capital cost of the reactor. 

We are in a position, we believe, under our interpretation of the 
statute, to perform necessary research and development work which, 
however, is in the public domain once it is performed and is available 
not only to that particular institution, but to everyone. 

Mr. Mitchel tells me that I have stated it correctly. 

Representative Corr. How can I, a prospective bidder, know what 
sort of assistance I might anticipate from the Commission by way of 
these research-assistance aids ? 
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Mr. Srrauss. If you were a prospective bidder, Mr. Cole, I presume 
you would come in and discuss with the Reactor Development Divi- 
sion, the manager, the type of reactor in which you were interested. 
You would know, or there would be conveyed to you, the extent of the 
information that the Commission presently possesses in that area. 

There would also be indicated to you the distance between the infor- 
mation in hand and the information that you would presumably need 
in order to obtain contracts from a contractor, or many contractors, 
to build your reactor. 

The extent to which research and development should be carried on 
at Government expense to bridge that gap would then be the subject 
of negotiations between you and the Commission. 

Representative Cote. That very last part is the one that is most 
uncertain. 

Mr. Srravss. It will be uncertain unless the specific type of reactor 
can be brought into the discussion as an instance. 

Representative Cotz. The concept I propose to you is one that is of 
interest to us as being novel. Therefore, the entire project, the whole 
thing, is research and development. 

Now, how does the Commission sit down with me and say, “Mr. 
Cole, the Commission will pay you X number of dollars representing 
X phases of research on this project”? How can you do that? 

Mr. Srravss. I don’t anticipate that the Commission would pay 
any number of dollars to the potential bidder under those circum- 
stances. The Commission would undertake to conduct the necessary 
research to prove the points at issue if it was a type of reactor project 
which the Commission believed to be promising in the matter of being 
useful to the overall knowledge. 

Representative Corr. Then, I take it, that statement that no re- 
search and development assistance is available from the Commission 
for the actual construction of the reactor concept. 

Mr. Srravss. I am confused by your mention of research and de- 
velopment and construction. There is no money that would go from 
the Commission toward the bricks and mortar. 

Representative Coir. If by bricks and mortar you mean the whole 
reactor as well as the building. 

Mr. Srravss. Let me try to cite a case. Suppose, for instance, the 
potential bidder wished to construct a pressurized water reactor, 
orthodox in all of its concept except that there was a radical new 
core, and that the performance of that core and its design and its 
critical size were possibilities unknown to the potential bidder. 

The Commission would, and in my opinion should, undertake to 
do that research at the expense of the Commission and for the benefit 
of that bidder and anyone else who wished subsequently to copy the 
plant. 

Representative Cotz. Having done the research on the core do you 
not feel that the Commission would be equally justified in saying to 
that prospective customer or bidder that the Commission would build 
the core itself based on research at the expense of the Commission ? 

Mr. Srrauss. I think that might have been the state prior to the 
time that commercial firms had indicated a willingness, indeed a 
readiness, to build cores. I am informed—in order to avoid adver- 
tising I will not mention the name—that one concern has offered to 
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build cores of what we would now consider a standard type for some- 
thing like 40 percent 

Representative Cote. I am talking about a special type. 

Mr. Srravuss. Well, they might even build a special type and their 
figure was something like 40 percent under the cost that the 
Government 

Representative Cote. That does not answer my question at all. 

Mr. Srravss. I am sorry. 

Representative Cotz. The fact that the customer can go out and 
buy the core of a producer is not going to help him pay for that core. 
That is the thing that concerns him. Not where he 1s going to get 
it, but who is going to foot the bill. My point is, if the Commission 
is justified in footing the bill for the research which gives you the . 
basis on which you predicate the fabrication of the core, if that can 
be justified and if that is the concept of the reactor which in the opinion 
of the Commission would enlarge the knowledge of the art, why is 
not the Commission justified in saying to the customer, “We will pro- 
vide the money with which to build the core” ? 

Mr. Srravss. I think that should only be done if the customer, the 
applicants, would not build it, and I don’t foresee that contingency. 

It seems to me that is a part of the cost of the plant which should 
be borne and will be borne by the private industry. 

Representative Coz. Well, it seems to me that the Commission is 
leaning over backwards to carry out the letter and spirit of that Jaw, 
that says, there should be no subsidies. 

How can you come in here as a Commission and say, “We have to 
get on with this business of research and development in the reactor 
art” and not be ready to at least recommend to the Congress that some 
public money be used to that end? 

Mr. Srravss. There has been no indication that it is necessary in 
view of the very substantial number and size of the projects which 
have come to the Commission without subsidy since the Congress 
adjourned in the summer of last year. 

Representative Corz. Yes; but the lion’s share of those that have 
come in have all been predicated on the old conception of a reactor, 
not a new one. 

Mr. Srravss. I would not say that that was so. 

Representative Cotz. For the most part. 

Mr. Srravss. I think that the pressurized water reactor has ap- 
peared more frequently than others, but it is not more than half. 

The Cuarrman. Mr. Strauss, let us get back to the foreign policy 

rogram, Can you tell us how many reactors, at the present time, 
haive either been started under the program and if all of them had 
to be approved through the ICA in foreign countries; I mean research 
naan 

Mr. Srravss. I think, Mr. Chairman, it was stated this morning 
that there were 16 such orders placed. But these are not cases where 
the entire cost of the reactor was requested in the shape of a grant-in- 
aid and the grants-in-aid to date only number four. 

The CuartrmMan. There have been four reactors where there have 
been grants-in-aid through the ICA. 

Mr. Srravss. I wouldn’t say through the ICA, but you are quite 
right it has been funded in the ICA budget. 
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The Cuarmman. Now, of course, the one that you are requesting, on 
which there has been no legislation, is for Berlin, and I understood 
they paid for that entirely. 

Mr. Srravss. That is right, sir. They have offered to pay for the 
entire installation. 

The Cuarrman. Could you give the committee the exact amount of 
funds that have been expended through the ICA for research reactors 
in foreign countries ? 

Mr. Srravss. I will have tosupply that,sir. I don’t have it. 

The Cuatrman. Thank you very much. 

Mr. Holifield. 

Mr. Houirtetp. Mr. Vance, I want to say I believe we should have a 
domestic program and international program. 

As you said here in one place, we should have two programs. I think 
that our domestic program and the whole theory of going into all of 
these different types of reactors and exploring them on the small scale, 
is a good theory. 

I would see no reason at all to change it from that program if there 
was not some type of international compulsion. 

Now, I have been sold the idea that there is some international 
compulsion from the standpoint of maintaining the prestige of the 
United States and this field because of maintaining the lead in the 
world against foreign competition. Once having been sold that con- 
cept, I felt that maybe our international program was slow and 
that we should be getting on with it. 

I am troubled with the same thing that Mr. Van Zandt is troubled 
about, that in your statement here on page 6, I guess it is, where you 
enumerate six ways of helping our foreign friends, that you still have 
not wrapped it up in a package. 

It seems to me that what these foreign nations that are not advanced 
in this program want is a package. 

So I am concerned that if this is the extent of your assistance, of the 
program of assistance to the foreign countries, even including the 
extension of time limits as you discussed with Mr. Cole, that you are 
still short of a clear and vigorous international nuclear policy. 

I cannot see how you can get that clear international nuclear policy 
to where it is effective in the foreign fields unless you do wrap it up 
in a package and deliver to these people what they actually want to 
buy, which is a practice which will produce kilowatts as cheaply as 
possible. 

Mr. Vance. Mr. Holifield, at the risk of repeating what I said 
before, I would like to say to you that I am sure that these potential 
foreign customers of ours are smart enough to be interested in the 
aggregate of various things they need in the way of assurances, guar- 
anties, or whatever you call them, rather than how they are wrapped 
up. 
Representative Horirretp. What you are saying is that you think 
they will take the good things we can give them and such good things 
as maybe the English can give them, and that they will themselves 
coalesce those into a usable reactor. 

Mr. Vance. No, sir; I think the difference between the package and 
the components of the package, if you will, is this: My understand- 
ing is that in Britain the design and construction of all of the various 
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reactor installations that are planned has been put into the hands of 
8 groups of companies and limited to 8. Each group consisting of a 
number of constituent companies, and that the Government—and I 
might say at that point that my understanding is that the British 
electrical authority is in effect the presumed operator of these reactors 
and the contractor for them—so that you have in Britain a situation 
where the Government is the sole operator, taking the place, if you 
will, of all the private and public operators in this country. 

Then you have three consolidations of engineering and scientific 
firms. These three groups are the people who will design and con- 
struct British types of reactors abroad. 

I think that you can get a package deal with that kind of setup 
that is very difficult for us to tie up into one package in the economic 
situation that we have in this country. 

Representative Hourrietp. I agree with you. 

Mr. Vance. But I think, Mr. Holifield, the important thing is that 
we cover the same range and give the same assurances. 

I am sure that if these people could see that in the boxes full of 
pieces that we offer them there is a complete picture puzzle, if you 
will, the fact that it is not put together would not concern them. 

The fact that some of the assurances come from industry in this 
country and some come from Government, I don’t think that is 
important. 

Representative Horirretp. We are in competition with England 
because of the unified approach they give to an outside customer. I 
think to a certain extent the same thing applies to Russia. 

I am even more afraid of this in years to come because if Russia 
moves into these countries with a package, they will realize that the 
economy cannot produce the package even though they can get the 
spare parts from them. 

So we are in a position of disadvantage in competition with inter- 
national, quasi-governmental private combinations as they have in 
England and in Russia, and the only way I can see that we can over- 
come that and present a unified competitive article is for us to develop 
first here at home a working model of an article putting our own 
parts together into a demonstrable, efficient machine and then let pri- 
vate industry, any part of private industry, once having that knowl- 
edge and experience of building, can go in and do a good job of com- 
peting with England and Russia. 

But I can’t see how they are going to reach that point of presenting 
a competing package unless we give them a little boost. 

That I think is the only difference that I have between your presen- 
tation and my own. 

Senator ANpERsoN. It would seem to me as I tried to listen to that 
colloquy that when Mr. Vance spoke of these parts that go in a box, 
apparently the British are offering a completed instrument and we are 
going to give them a do-it-yourself kit. 

Mr. Strauss. The proof of the pudding is in the eating; we have 
the orders. 

Mr. Vance. This is the age of do it yourself, you know. 

I am expressing only my personal opinion when I say this, Mr. 
Holifield, but I think we already have reached a point where we can 
offer to our friends abroad the pressurized reactors with confidence 








382 ATOMIC ENERGY INDUSTRY 


on our part. I hope they have the same confidence by contact with 
us—that it has the possibilities of doing what they need, what they 
have to have. 

Representative Horirretp. You cannot do it on the one demonstra- 
tion, the Shippingport demonstration, because it is a high cost pro- 
ducer. 

You are talking about the pressurized water reactor. I am assum- 
ing you are talking of the improved model of the Shippingport 
reactor ? 

Mr. Vance. Yes. 

Representative Horirietp. I do not see how you can present this to 
a foreign buyer until you have demonstrated that you have. 

Mr. Vance. I think that the foreign buyer is willing to take some 
chance. 

Representative Hoxirreip. I think we would make a mistake, I 
honestly think that American industry would make a mistake if we 
went abroad and built a number of uneconomic reactors. I am speak- 
mee uneconomic on the basis of their kilowatt production cost. 

or instance, if their costs are 12 mills and we could only get our 
reactors down to, say, 20 mills or 25 mills, something like that, and 
we would build 2 or 3 of these reactors abroad, I believe in the end 
it would boomerang on us and we would be more or less accused of 
taking advantage of them and putting a high-cost reactor into their 
hands unless we said in advance that this is not going to be an economic 
reactor. 

Mr. Vance. I agree with you if that were going to be the case, but 
let me suggest two possibilities to you. 

One is this: I understand that one manufacturer in this country 
told the Japanese when they were here several months ago that a 
pressurized water reactor similar to the Yankee type could be made 
that in the estimation of this manufacturer would have a power cost 
pretty much in line with the cost of conventional power in Western 
Europe when it developed from imported fuels. 

That is closer to 12 than to 20. 

Now, the second point I would like to make to you 

Representative Hoxirretp. Before you leave that, did the Japanese 
buyer accept that assurance of the manufacturer at face value and was 
the manufacturer willing to give him a guarantee that he would 
produce it at that cost? 

Mr. Vance. No, sir; I think not. I don’t believe at this stage of 
the game that a customer has any right to expect a manufacturer to 
give a guarantee, 

Representative Horirrecp. Did the—then the manufacturer has no 
right to expect the customer to accept his assurance because you are 
just dealing in conversation, you do not spend 15 to 100 million dollars 
on conversation. 

Mr. Vance. I think one simple reason why a manufacturer cannot 
give a guaranty of power cost is just this: Who knows today what 
the life of the fuel element is, of the core? 

Representative Hotiriretp. Who knows a lot of things? Who 
knows whether you can even start it off at a cost of 12 mills unless you 
actually build one like we have built at Shippingport, and had a least 
a brief period of operation to begin to get some statistical data on it. 
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Mr. Vance. I would like to call your attention to this other point. 
1 said I had two points to make in response to your question. 

The second point is this: I can’t help but feel there is some analogy 
between the development of nuclear power and the development of 
conventional power. I call your attention to the fact that this bein 
1957, that since 1939 there has been no change in the fundamenta 
concept of the conventional powerplant. It is the same fundamental 
concept today as it was in 1939. 

Yet in this period of time the cost of conventional power has come 
down 50 percent. 

Now, what has caused it? No revolutionary discovery, no revolu- 
tionary change in the type of powerplant, but rather it is the cumula- 
tive effect of the little improvements, the refinements that have come 
from the building of a succession of conventional powerplants, each 
succeeding one being better than its predecessor. 

I am sure that when the proper time comes that that same evolution 
is going to come in his field. 

The Crarrman. That would primarily be due to squeezing more 
B. t. u.’s out of the fuel; is that not correct ? 

Mr. Vance. That is correct. 

I would like to suggest, therefore, that if some of our foreign friends 
should choose to adopt the pressurized water reactor and build a series 
of that type of power installations and if we helped on the research, 
particularly on the research of cores, let us say, fuel elements, I believe 
that in the course of time that the efficiency of those plants would 
materially increase just as it has done in the conventional power field. 

I think that some of our foreign friends who are wise men know that. 

Senator Anperson. Can you refer to some testimony that came in 
while I was away. The testimony of the American Public Power 
Association, James Grahl testifying. I do not care who answers it. 

It says: 

We therefore are deeply concerned about AEC’s third invitation for proposal 
because its terms have the effect of freezing out the local publicly and coopera- 
tively owned utilities and, at the same time, stimulating the formation of addi- 
tional large private utility combinations to sponsor nuclear power projects. This 
new policy also may restrict opportunities for expanded activity in the power 
reactor manufacturing field to the very large and wealthy industrial firms. 

The association recommends careful review of the terms of AEC’s third 
invitation by this committee, AEC, and the Department of Justice to determine 
whether in the interests of avoiding monopolistic tendencies and strengthening 
competition, the invitation should be withdrawn or drastically modified. 

Has the Commission commented on that testimony ? 

Mr. Srravss. We have not commented on it; I have not read it. 
This is a construction evidently placed on the third-round invitation 
by the witness. 

We certainly had no such aim in mind at all. 

Senator Anperson. I was very anxious to get that in the record at 
this point because I am sure that the Commission had no such thought. 
But in the second round you did make a provision in the type of as- 
sistance offered that financing and retaining title to all or part of the 
reactor system, and that proved to be very valuable in connectioi. 
with these cooperatives out in Nebraska. 

For example, by financing an entire part of the program, the same 
as Shippingport, by the fact that they are only building the transmis- 
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sion part of it, the generating part of it, and you are going to supply 
the fuel and steam and are going to charge a fixed price for it, you 
make it possible for them to operate when you and I know and every- 
one else knows it is not at this time commercially profitable. 

Now, is there any significance in the fact that you have stopped the 
financing of a part? 

I was interested because of Mr. Cole’s question. He saw that there 
might be certain types of reactors that simply will never be built in 
this country if the Commission probably does not finance them, and 
as Mr. Cole pointed out, build the whole thing that might be new or 
revolutionary. 

Was there any thought of leaving that sort of work out in the third 
round? 

Mr. Srravss. No, and it is conceivable that we might experience 
a situation where we have a reactor type which we would like to see 
developed and where there will be no development of it by private 

capital. 

As I testified, Senator, in May a year ago, under those circum- 
stances we would propose to cume to the Congress and ask for funds 
and authority to do it. 

Senator Anperson. Need I tell you that I have talked for a long 
time on the basis of testimony of Mr. Zinn that the gas-cooled type 
offered some possibilities ? 

I am a little worried now to find that apparently what is going on 
is not directly in the direction of developing as fast as some of us 
thought it might be. 

Would you think if the Commission desired to develop a gas-cooled 
type in a faster method that it might be a permissible thing for the 
Commission to go ahead and build it ? 

Mr. Srravss. I think we are committed to that very principle, that 
if we decide that a gas-cooled type should be built and that the state 
of the art is such that we are ready to do it and we cannot get it built 
other than at the expense of the taxpayers, we would undertake to try 
to get authority and appropriation to do it. 

Senator Anperson. I hope you would not have too much trouble 
getting authority. 

The CuarrmMan. Thank you very much. Are there any other ques- 
tions? I understand that Mr. Murray has a short statement he would 
like to give to the committee. 

Mr. Murray. There may be some question about this, but since 
this morning I have had a chance to look over the testimony of two 
witnesses, one was here last week and the other submitted a report. 
I think it points up very clearly some of the reasons—maybe funda- 
mental vabaeia<ehey it motivates me in trying to get on with this 
job. 

With your permission I would like to read something here. [ Read- 
ing: | 

In my statement before this committee last Tuesday I emphasized the dis- 
tinction between industry’s time schedule and the time schedule required by the 
national interest in the development of industrial atomic power. The former is 
set primarily by this country’s needs for electric energy. But the time schedule 
required by the latter is much shorter. It is set by the crisis in nuclear weapons 
and the world need for atomic power. 


This need to emphasize this distinction again is indicated by Mr. Elmer I.. 
Lindseth’s remarks when he appeared before you last Wednesday. Speaking 
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on behalf of the Edison Electric Institute, its committee on atomic power, and 
its member companies which serve 75 percent of all electric users in the United 
States, he said: 

“As additional opportunities or needs develop we expect that necessary further 
steps will be taken by our industry, with emphasis on advancing the technology 
and economics of nuclear power applications.” 

This is a sound statement insofar as it concerns the position of the great 
majority of the private utility companies in the United States. 

From this point of view no one could quarrel with it. However, when the 
development of industrial atomic power is considered from the viewpoint of 
the national interest, I am convinced that the “opportunities” have already 
arrived and, furthermore, that the “needs” have already developed. In fact, 
as I tried to bring out in last Tuesday's statement, we may have already left 
some opportunities, 

The matter of time schedule is the crucial and central issue in the question 
of the development of industrial atomic power. The question of time is the 
essential difference between the objective of the program in terms of the interest 
of the utility companies and the objective of the program in terms of the na- 
tional interest. 

Although Mr. Lindseth did not emphasize the matter of time schedules as 
such, he did point to the objective of the participation of the utility companies 
in the development of atomic power. He said: 

“Electric utility companies have a long record of reducing the cost of their 
service to the public through the development of new methods and processes 
and improved efficiency of operations. The industry today employs every avail- 
able means in order to continue the long-term trend for the benefit of our custo- 
mers. To this end we believe that development of nuclear power is a logical 
extension of our continuing endeavor to provide electricity in abundance at 
the lowest possible price.” 

Thus it is evident that from the veiw of the electric utility companies the 
pace of the development of industrial atomic power is to be geared to the 
question of producing electricity at the lowest possible cost. 

In this regard I would like to direct the attention of this committee to a letter 
to your chairman, dated February 20, 1957, from Mr. F. K. McCune, vice presi- 
dent and general manager, Atomic Products Division, General Electric Co. In 
discussing the economic question with respect to the development of atomic 
power, he states: 

“Of primary importance is the present lack of economic incentive. Normally 
a business begins to grow rapidly when its products produce increased value for 
its customers. Presently there is much to do before atomic power is competitive 
in our normal markets; hence our customers are spending money on their 
projects rather than receiving increased value from them.” 

We are thus left with this picture. A representative of the utility companies 
states that their objective in the development of atomic power is to provide elec- 
tricity at the lowest possible price. A representative of one of the largest equip- 
ment manufacturers in the field acknowledge the high costs of nuclear power and 
the present lack of economic incentive. 

Moreover, in this same vein, Mr. Willis Gale, chairman of TAC Commonwealth 
Edison Co., is reported by a New York newspaper to have warned the bankers; 

“Don’t go overboard on atomic power for the short term, but be optimistic for 
the long term.” 

He also said that: “Everything considered, I do not disagree with those 
who believe that our atomic power program should be expanded beyond the 
ability of private industry to carry the entire cost.” 

The question then is: Can we, in the national interest, afford to wait? Can 
we leave the pace of the development of industrial atomic power geared to 
the utility companies whose objective is to produce electricity at the lowest 
possible costs, and to the manufacturers who realize the lack of economic in- 
centive. I maintain that we cannot. 

In concluding I would like to revert back to Mr. Lindseth’s testimony. You 
were informed that 69 utility companies are participating in 14 reactor projects 
which are expected to have an electrical capacity of over 1,500,000 kilowatts and 
which will involve expenditures of over $400 million of investors’ funds. I 
know that Mr. Lindseth does not want anyone to draw a mistaken impression 
from his remarks. But the 1,500,000 kilowatts and $400 million which he 
cited lose most of their apparent substance under close scrutiny. More than 
half of these 1,500,000 kilowatts are supported only by announcements or state- 
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ments of intention. For most of the remainder we have no firm assurances that 
the projects involved will ever be completed. 

For example, the Ohio Valley group has announced plans which are included 
among the 14 projects referred to. It intends to formulate a proposal to the 
AEC to construct a small prototype reactor with an electrical output equivalent 
to about 13,000 kilowatts. If research and the prototype develop satisfactorily, 
it hopes to undertake well before 1962 plans for the construction and operation 
of a full-scale recator of up to 200,000 kilowatts of electric power. 

If all goes well, we are informed, this larger plant will be constructed and in 
operation 7 or 8 years from now. 

The picture you have been given of 1,500,000 kilowatts of industrial atomic 
power and $400 million, of private financing, could be labeled “If all goes well.” 

The Cuarrman. Thank you very much, Mr. Murray. 

Senator Anpgrson. Could I just say I would like to put in the record 
an item from the Forum Memo of Februar y 1957 along the same lines. 
I will just read the first paragraph and then the subsequent para- 
graph: 

Last month the Atomic Industrial Forum completed the first opinion poll of 
its United States membership. The poll was undertaken in late December in 
an effort to identify those factors, if any, which may be inhibiting the growth 
and development of the atomic industry. The purpose of the poll was to assist 
the forum in arranging its program for 1957 and to produce information of 
value and interest to the atomic industry and the public. 

I will skip the list how they picked them out. I want to read this 
much: 

The leading obstacles listed by respondents were, in order: 

1. Lack of economic incentive, which was mentioned 54 times and had 19 
percent of the total weighted vote. 

That is behind my question this morning about the rise in price on 
these things where they are rather expensive. Certainly it does provide 
a lack of economic incentive. 

We had a record here one time for current at the Shippingport 
reactor, it seems like the figure was to start at something like 52 mil- 
lions, finding with great good luck would come down to about 17 or 
20. mills. 

Now, with this increase in cost you are going to start it off at 75 
mills and down to 30 mills and nobody thinks that is very competi- 
tive. 

I just do not believe that private industry is going to rush madly 
into a chance to throw its money away while many of us have felt we 
would need to see some of these things develop. 

The Cuarrman. Do you wish that included in the record? 

Senator Anperson. I think we should include all of it in the record. 
I would like to include 5 or 6 of these first questions. 

The Cuarrman. Without objection, it will be placed in the record 
at this point. 

(The information referred to follows:) 


Excerpts FrRoM A ForuM OPINION POLL 


(Atomic Industrial Forum memo, February 1957) 


+ * * * * * ao 


Last month the Atomic Industrial Forum completed the first opinion poll 
of its United States membership. The poll was undertaken in late December 
in an effort to identify those factors, if any, which may be inhibiting the 
growth and development of the atomic industry. The purpose of the poll was 
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to assist the forum in arranging its program for 1957 and to produce infor- 
mation of value and interest to the atomic industry and the public. 
* * * * * > © 

The leading obstacles listed by respondents were in order: (1) Lack of 
economic incentive, which was mentioned 54 times and had 19 percent of the 
total weighted vote, (2) lack of insurance and/or indemnification, which was 
mentioned 38 times and had 11 percent of the total weighted vote, (3) secrecy 
and classification, which was mentioned 33 times and had 10 percent of the 
total weighted vote, (4) lack of trained manpower, which was mentioned 31 
times and had 9 percent of the total weighted vote, and (5) Government ad- 
ministrative policies and practices, which was mentioned 32 times and also 
had approximately 9 percent of the total weighted vote. 

The results varied significantly from group to group. For example, in first 
place among research institutions was “Government administrative policies and 
practices”; in first place among universities was “lack of trained manpower,” 
and in second place among utilities was “high capital costs.” In third place 
among utilities was “effect of the public versus private power controversy.” 


* * * * * * * 


The CuarrmMan. Does any other Commissioner have any statement 
he would care to make # 

Dr. Lisspy. May I take a minute to speak on isotopes ? 

The CuatrmMan. All right. 

Senator Anperson. That is the best way to end this. That is the 
finest branch of the program. 

Dr. Lipsy. Industrial isotopes savings are now about $400 million 
per year. I think about by 1956 or 1959 this will hit a billion dollars 
per year. 

The CuHarrman. That is very encouraging. 

Dr. Lissy. I want to call the committee’s attention to the fact that 
this is pretty fair interest rate on the total investment in our total 
weapons stockpile, our atomic power efforts, the engines for the atomic 
navy, all these things, which isotopes are very likely to pay for. 

The Cuatrman. Do you have anything further, Mr. Strauss? 

Mr. Srrauss. No, thank you. We have enjoyed these hearings and 
are happy to have had the opportunity to appear. 

The CuHatrman. Tomorrow we will hear industry. I would like 
to say to the Chairman of the Commission that next Tuesday morning 
at 10 o’clock we will hold a hearing on the so-called GAO report on 
the Yankee contract. I just wanted you to know of it. 

Mr. Srrauss. Thank you. 

I think we have a letter before you now on that subject, and we will 
be prepared to respond to any questions. 

The CHarrman. We will recess until 10 o’clock tomorrow morning. 

Mr. Srravss. Mr. Chairman, is the Tuesday morning hearing an 
open hearing ? 

The Cuarrman. It will be open. 

(The statements referred to on p. 339 follow :) 

IDISON ELECTRIC INSTITUTE, 
TECHNICAL APPRAISAL TASK FORCE ON NUCLEAR POWER, 


New York, N. Y., February 15, 1957. 
Hon. Cart T. DurRHAM, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D. C. 

DEAR CONGRESSMAN DURHAM: Thank you for your letter of January 18 inform- 
ing the Technical Appraisal Task Force on Nuclear Power of the hearings to be 
held as required by section 202 of the Atomic Energy Act of 1954 and of the oppor- 
tunity to present their views, either in person or in a statement for the record. 
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The task force has concluded that a brief written statement for the record 
would be most appropriate at this time. The present letter constitutes such a 
statement. Wssentially it is a revision and extension of my letter of November 
15, 1956, addressed to Senator Anderson. 

The members of the task force who have accepted appointment and are serving 
are: 

Robert F. Bacher, director, Norman Bridge Laboratory, California Institute of 
Technology. 

James B. Black, board chairman, Pacific Gas & Electric Co. 

Marion W. Boyer, director, Standard Oil Company of New Jersey. 

Walker L. Cisler, president, the Detroit Edison Co. 

James F. Fairman, vice president, Consolidated Edison Company of New York, 
Inc. 

Augustus: B. Kinzel, vice president, research, Union Carbide & Carbon Corp. 

Herbert J. Seholz, board chairman, Southern Services, Inc. 

Henry D. Smyth, chairman, Board of Scientific Engineering Research, Princeton 
University. 

Philip Sporn, president, American Gas & Electrie Co. 

William Webster, executive vice president, New England Electric System. 

Harry A. Winne, retired vice president, engineering, General Electric Co, 

The assignment of the task force remains unchanged as follows: 

1. To review continuously the progress of research and development, in the 
United States and elsewhere, of importance to the achievement of competitive 
nuclear power. 

2. To study and report on all power reactor programs and projects. 

3. To study and appraise the technical and economic factors and the results 
to be achieved by the design and construction at different times of prototype or 
full-scale nuclear powerplants. 

4. To act as a liaison group with the members of any nuclear reactor evalu- 
ation group that may be set up on a national level. 

This assignment is solely in the field of the technology and economics of 
nuclear power. The task force has been given complete freedom of action to 
handle the assignment as they deem best. Several outstanding nuclear con- 
sultants and consulting organizations have been called upon for assistance and 
one organization has been retained for an indefinite period. Conferences with 
manufacturers of nuclear reactors are being scheduled and of course liaison 
will be. maintained with the reactor staff of the Atomic Hnergy Commission. 

Thus. far the work of the task force has been of an exploratory nature. In- 
deed, it appears likely that a large part of the effort will of necessity be explor- 
atory. Facts must be sifted from opinions and must be verified before any 
conclusions may be reached and recommendations made. 

At the moment, only one thing is clear, namely, that the technical and eco- 
nomic problems are so much more complex and the mass of information ranging 
from fact to speculation is so much greater than had been anticipated, that 
searches and studies must be pursued with vigor and diligence in order to find 
ways of attaining the four objectives cited above. 

The findings of the task force will be presented from time to time to the board 
of directors of Edison Electric Institute, to whom the task force reports, and 
will be available to all who are actively interested in the development of nuclear 
power. These findings will of course be available to the joint committee and to 
the Atomic Energy Commission. 

Sincerely yours, 
JAMES F. FARMAN, 





CONSOLIDATED EpISON COMPANY OF NEW York, INC., 
New York, N. Y., February 13, 1957. 
Hon. Cart T. DurnHAM, : 
Chairman, Joint Committee on Atomic Eneroy, 
Washington, D. C. 


Dear Mr. CHAIRMAN: This letter supplements our letter of January 30, 1957, 
to you, and has as its purpose a review of Consolidated Edison’s atomic reactor 
program during the past year. 

As you will recall, we first announced our intention to build and operate a 
reactor when I appeared before you committee in February 1955. Our applica- 
tion for licenses, filed shortly thereafter, first bore fruit in a construction permit 
issued by the Atomic Energy Commission on May 4, 1956. 
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During the past year we, together with our contractor, Babcock & Wilcox, 
and our consultant, Vitro Corp., have been steadily at work at the job of weigh- 
ing our original design—through study and experimentation—to assure its 
ability to meet safety standards now or later established. I will summarize 
some of the major work that has been accomplished, mostly through our 
contractor. 

In addition to study and experimentation, several concrete actions have been 
taken in the progress toward the construction of our reactor. 

On May 29, 1956, Mr. J. W. Landis, assistant manager, atomic-energy division, 
Babcock & Wilcox Co., outlined to your committee the work his company was 
then doing. 

Since that time, the Babcock & Wilcox Co. has continued its development, 
design, manufacturing, and procurement work. Approximately 100 full-time 
and 25 part-time scientific and technical personnel of the company are now 
engaged on the project. 

Of particular interest are the following facts reported to us by Babcock & 
Wilcox: 

1. The design and construction of a full-scale critical experiment has been com- 
pleted. The AEC inspection was made on January 15, 1957, and an operating 
license is expected momentarily. As soon as the license is issued the critical 
experiment will get underway at once. 

2. The Vitro Corporation of America has been engaged as the architect-engi- 
peer. Vitro has a substantial work force undertaking the layout and arrange- 
nient and detailed design work on the reactor service building, fuel handling 
and storage facilities, reactor shielding structure, excavations, foundations, and 
auxiliary reactor plant systems. 

3. The detailed design has been completed and initial shop fabrication started 
on the reactor vessel and the four primary coolant steam generators. 

4. Procurement has started on several-ether major components, i. e., primary 
coolant pumps and valves. During the next 6 months it is expected that the 
detailed design will have been completed and procurement started on the control 
rod drives, primary coolant piping, pressurizer, and the containment structure. 

5. The Bailey Meter Co. has been engaged to supply all of the plant and nuclear 
instrumentation. 

6. Measurements of the thorium resonance absorption integral, an important 
reactor physics core parameter, have been completed using the research reactor 
at Pennsylvania State University. 

7. The scope of the supporting research and development program at the 
Babcock & Wilcox Co.’s central research laboratories at Alliance, Ohio, has been 
extended considerably and will be further extended during coming months. 

8. The construction of a full-scale inpile loop for the irradiation of fuel mate- 
rials is nearly complete. The installation and operation of this test facility is 
scheduled to be undertaken at the AEC’s materials testing reactor next month. 

9. The General Nuclear & Engineering Corp. has been engaged as a consultant 
on certain specific nuclear design and safety problems. 

Our program is now in midcourse. We have reached the point where the 
results of study and experimentation are being reflected in the firm decisions 
expressed in the placing of orders for major components of the reactor. I will 
not pretend that these decisions have been easily made. Problems have arisen 
as I anticipated in my testimony before your committee in February 1955. 

For example, certain data on radiation damage developed by Babcock & Wilcox 
led them to recommend a change in the fuel element from metallic thorium and 
uranium-zirconium alloy plates to uranium-thorium oxide rods. We have 
accepted the recommendation. 

Another change has flowed from Babcock & Wilcox’s continued examination 
of the possibility of a metal-water reaction. Some technical information indi- 
sates the possibility of such a reaction. Total available information on the 
subject. in the opinion of Babcock & Wilcox, is not sufficient to rule out the 
remote possibility of such a reaction. In order to provide maximum flexibility 
for the containment of such a reaction a single sphere design has been recom- 
mended. Again, we have accepted Babcock & Wilcox’s recommendation, espe- 
cially since it bears on the vital consideration of reactor safety. 

Obviously, if these new data and decisions are to be incorporated in revised 
designs and construction orders we must expect some delay and substantial 
additional costs. Because of these design changes, the increase in materials 
cost and the designed increase in ultimate plant capability to 275,000 kilowatts, 
we now anticipate a total plant cost of about $70 million rather than $55 million. 
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As of February 1, 1957, Consolidated Edison has committed or spent approxi- 
mately $16 million on its nuclear plant program. This total includes amounts 
paid to Babcock & Wilcox, fees to Vitro, the site-leveling contract (work at the 
site has now begun). purchase of nuclear material and contracts for conven- 
tional equipment. 

Our relations with State and local authorities have continued to develop on 
a very satisfactory basis. We have kept the New York State Public Service 
Commission generally advised of our progress. In Westchester County—where 
the reactor is to be built—we have sponsored a series of meetings through 
local organizations to inform the public. Local authorities have cooperated 
fully. We have also had discussions with the New York State Labor Depart- 
ment on radiation hazards and have had an opportunity to comment on pro- 
posed State regulations. One of our officers has been appointed as a mem- 
ber of a State advisory commission on atomic energy established by Governor 
Harriman. 

Most of our recent thinking is not yet reflected in formal documents sub- 
mitted to the Atomic Energy Commission, although informal discussions have 
taken place. Within the very near future, however, we expect to file appropriate 
amendments to our application for licenses and supporting papers 

If you wish more detailed information on the matters covered in this letter 
statement, I shall be glad to supply it or, if appropriate, request our contractor, 
Babcock & Wilcox, to supply it. 

In general, I believe our program is progressing quite satisfactorily. We are 
confident that we will meet the 1960 target date for completion of our nuclear 
plant. 

Respectfully yours, 
H. R. SEARING, 
Chairman of the Board. 





AMERICAN GAS & ELECTRIC SERVICE CorP., 
New York, N. Y., February 18, 1957. 
Hon. Cari T. DuRHAM, 
Chairman, Joint Committee on Atomic Pnergy, 
Congress of the United States, Washington, D. C. 


Dear Mr. CHAIRMAN: A group of electric utility companies operating in the 
Ohio Valley and contiguous areas have for many years been cooperating in the 
power supply of that area. With this background and their common regional 
interests, it was natural that, in their individual efforts to improve the tech- 
nology of producing electric energy, a large number of these companies should 
have joined together to discuss plans for the acquisition of knowledge and 
experience in the nuclear field. 

As a result of these discussions, 12 electric utility companies completed an 
agreement last Friday and are now formulating plans to undertake jointly a 
program of nuclear reactor research and development which, we believe, will 
represent a significant advance in the technology and economics of utilizing 
nuclear fuel to produce commercial electric power. 

The group proposes first to intensify discussions with the Atomic Energy Com- 
mission and manufacturers and to make an evaluation to determine which of 
several reactor types under consideration by the group should be developed. As 
described at a later point, we have already identified 3 concepts that we regard 
as particularly attractive for study, and possibly 1 or 2 others may commend 
themselves to us before we finally select the reactor to concentrate on. The 
study and evaluation phase of our work should be completed in the next few 
months. The group will then formulate a proposal to the AEC. The proposal 
would contemplate that the AEC participate in the project and share in its cost 
and benefits. 

It is contemplated that our proposal will consist of the necessary preliminary 
research and construction thereafter by the group of a small prototype reactor 
having a heat output of about 50,000 kilowatts (equivalent to about 13,000 kilo- 
watts electric power although in our present plans we have not decided that it 
would be worthwhile to add a turbine to the prototype). This, it is hoped to 
complete by 1961 but not later than 1962. Depending on the type selected, the 
overall program, including construction of the prototype, is estimated to cost 
from $15 million to $31 million. 

If the research work and prototype develop satisfactorily, it is hoped to under- 
take well before 1962 the preparation of plans for the construction and operation 
of a full-scale reactor of up to 200,000 kilowatts of electric power. If all goes 
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well this plant would be constructed and in operation 7 to 8 years from now. The 
group’s present plans, however, are limited to the initial phase of research and 
development and construction of the prototype. 

The participating companies are: 

American Gas & Electric Service Corp., New York (service organization of 
the American Gas & Electric System). 

The Cleveland Electric Illuminating Co., Cleveland, Ohio. 

Columbus & Southern Ohio Electric Co., Columbus, Ohio. 

The Dayton Power & Light Co., Dayton, Ohio. 

Indianapolis Power & Light Co., Indianapolis, Ind. 

Louisville Gas & Electric Co., Louisville, Ky. 

Monongahela Power Co., Fairmont, W. Va.; the Potomac Edison Co., Hagers- 
town, Md.; and West Penn Power Co., Greensburg, Pa., of the West Penn Elec- 
tric System. 

Ohio Edison Co., Akron, Ohio, and Pennsylvania Power Co., New Castle, Pa., 
of the Ohio Edison System. 

Southern Indiana Gas & Electric Co., Evansville, Ind. 

The three reactor types, all high-temperature designs, now under considera- 
tion are— 

1. A graphite suspension reactor with ceramic fuel elements, proposed 
by the Babcock & Wilcox Co. ; 

2. A liquid-metal-cooled, natural uranium, heavy-water-moderated re- 
actor, proposed by Nuclear Development Corporation of America; and 

8. An advanced-type sodium-cooled, grahpite-moderated reactor with 
ceramic fuel elements, proposed by General Electric Co. 

In formulating our plans our group has been influenced by the following 
philosophy: We believe that, important as capital costs are, nuclear fuel costs 
at least for a long time are not going to be negligible items. We have been im- 
pressed with the need to devote much more attention to each element entering 
into fuel cost, from the delivery of the ore to the final preparation of the fuel. 
Many of the companies in our group operate in the largest coal-producing area 
in the United States, the so-called eastern fuel province, and over a number of 
decades have developed a technology of using coal of the lowest quality burnable 
(therefore lowest cost) as a basis for bringing about improvements in their 
power-producing costs. We believe this same basic thinking should be intro- 
duced into atomic-fuel technology. After all, the amount of heat released in the 
fissioning of an atom or a gram of uranium 235 is independent of the fine quality 
of workmanship put in on the uranium metal before it is introduced as a fuel 
element. 

At the same time, because of the importance of capital costs in determining 
the ultimate cost of nuclear power, we intend to stress improvement in thermal 
economy and the resulting reduction in the reactor size per kilowatt of power 
as one of the surest roads to lower capital cost. The experience of our group in 
building conventional plants has repeatedly shown the great contribution that 
can be made toward lowering of capital costs by reducing the amount of fuel 
required to generate a unit of electric energy. In its work the group will also 
seek to stress reactor concepts which do not have inherent limitations on tem- 
peratures and pressures. Our aim is to develop a project in which high tem- 
peratures and high pressures can be used so as to achieve economies in nuclear 
generation just as these characteristics have enabled us to promote advances in 
conventional power technology. 

Because of our philosophy, the three reactor concepts which we shall be 
evaluating in our study of the next few months are particularly attractive. All 
three have this in common: They are concepts which lend themselves to high 
pressures and high temperatures; they are, therefore, concepts which make pos- 
sible exploitation of high thermal efficiencies on the turbine end. And, as now 
conceived, they all offer possibilities of using the simplest kind of fuel elements 
by slight enrichment in two cases and with natural uranium in the other. 

The time scale of our program, while apparently long, is in our judgment, and 
in the judgment of others, in line with the time scale of acquisition of know]- 
edge in parallel technologies with which we are familiar; it is, in brief, not 
unduly drawn out, but is realistic. We realize, of course, that our plans do not 
represent the only way of proceeding to develop economical nuclear power. 
Indeed, there may be no “only” way, and it is necessary to pursue a considerable 
number of them. But the course we contemplate appears to our group to be the 
best way for us to contribute our share. 

As our project moves forward, we will be glad to advise the Joint Committee 
of developments and, if the committee would like a representative or represent- 
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atives of this group to appear before it for that purpose at any subsequent 
hearings, we will be most happy to do so. 
We are today sending a similar letter to the chairman of the Atomic Energy 
Commission, with whom we have been discussing this project. 
Yours sincerely, 
KENNETH C. Lona, 
WALTER H. SAMMISs, 
PHILIP SPoRN, 
EARLE 8S. THOMPSON, 
Working Committee of the Group of Companies Indicated. 


By Pure Sporn, Chairman. 





AMERICAN FARM BUREAU FEDERATION, 
Washington, D. C., February 1, 1957. 
Hon. Cart T. DurHAM, 
Chairman, Joint Committee on Atomic Energy, 
Senate Office Building, Washington, D. C. 

Dear CONGRESSMAN DuRHAM: Thank you very much for your letter of January 
18 extending an invitation to the American Farm Bureau Federation to testify 
with respect to developments in and needs of the atomic-energy industry and 
suggested changes in the law believed necessary for maximum progress in this 
field. 

Our interest in this question is from the standpoint of general policy. At our 
most recent annual meeting the elected voting delegates of the member State 
farm bureaus approved the following statement of policy: 

“The production, transmission, and distribution of power, including the com- 
merical production of electric power from atomic materials, should be primarily 
a function of private enterprise, either cooperative or noncooperative. The 
entry of the Federal Government into the power business should be restricted 
to those instances where adequate development cannot be had otherwise.” 

While a substantial degree of Government participation and coordination in 
research, promotional and development activity is necessary under the circum- 
stances, it is our basic belief that maximum progress will be made if Govern- 
ment itself abstains from actually engaging in the commercial production of 
power. We do not believe the special problems associated with the production 
of power from nuclear material should be considered as a reason for the entry 
of the Federal Government into the commercial business of power production 
and distribution. It is our conviction that maximum progress will result if 
we leave the commercial aspects of the program to private enterprise. The 
entry of Government into the commercial production of power from atomic 
sources is likely to diffuse effort and responsibility to an extent that will, in the 
long run, serve as a deterrent to maximum and expeditious progress. 

We note with interest your comment that “It is the committee’s intention, 
as exemplified in the Atomic Energy Act of 1954, to encourage maximum private 
participation in the peacetime atomic energy program,” We, of course, are 
in thorough accord with this concept, and recommend it continue to be the guid- 
ing principle for committee consideration. 

We do not presume to be familiar with the technical problems involved such as 
those set forth in your letter and the attachment thereto. We do not, therefore, 
believe any purpose would be served by our appearing as a witness at the hear- 
ings scheduled by the Joint Committee. It will, however, be appreciated if you 
will incorporate this letter in the hearing record. 

Very sincerely, 
CHARLES B. SHUMAN, President. 


STATEMENT FOR THE RECORD OF THE JOINT COMMITTEE ON ATOMIC ENERGY, IN 
CONNECTION WITH THE STATUTORY HEARINGS, FEBRUARY 19, 20, 21, 26, 27, AND 
28, 1957 


It has been the policy of the Joint Committee and of the Atomic Energy Com- 
mission to encourage private industry to participate in the development of 
nuclear energy, particularly in the power industry and in research, As a result 
of this encouragement, many organizations have accepted, at the request of the 
Atomic Energy Commission, fixed-price contracts for jobs which they were not 
well prepared to carry out. Some of these organizations have, in order to 
secure a creditable performance, incurred large losses which they cannot afford. 
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The simple basis of the matter, in my opinion, is that prices were quoted on too 
low a basis, due to lack of experience in the field. 

I believe that an undue emphasis is being placed by Government procurement 
agencies to insist on fixed-price contracts under the present circumstances, where 
vendors have so little experience upon which to base firm prices without the 
serious danger of incurring crippling losses by reason of the highly technical 
excellence required in atomic-reactor materials and equipment. This insistence 
on fixed prices, even where much of the equipment is still highly developmental, 
requires either higher prices than would be otherwise justified with more 
experience or the danger of serious losses if an effort is made to bid on a more 
reasonable basis. 

Actually the purchasing agencies for the Government are well protected 
against excessive profits, by reason of the renegotiation clauses in the various 
contracts, whereas the vendors are not protected except by high prices, and even 
that protection is doubtful. I feel very strongly that cost plus fixed fee of 10 
percent before taxes should be encouraged in contracts covering known develop- 
mental types of equipment to afford reasonable protection to the vendors. Such 
contracts are and should be adequately policed against any excessive charges; 
but a provision of the nature outlined above would encourage industry to put 
forth greater efforts in the field of nuclear energy, whereas at present many of 
the contracts are serious gambles with no recourse whatever for the vendors. 

With respect to another phase of this business, it is my opinion that our sales 
efforts abroad are still being handicapped by the slow release of classified infor- 
mation which is related only to the power reactors, and has nothing to do with 
weapons or the military effort. Current classification rules have made much 
information available for declassification. The procedures of declassification 
are, however, time-consuming and burdensome. I offer as a suggestion that it 
should be possible to declassify information by categories which has been put 
into the declassified areas to get away from the slow procedures which are now 
in effect. 

BK. W. MILLs, 
President, Foster Wheeler Corp. 


WOLVERINE ELECTRIC COOPERATIVE, 
Big Rapids, Mich., February 5, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Pnergy, 
Congress of the United States, Washington, D. OC. 


DreaR Mr. DuRHAM: We appreciate your information in regards to the hear- 
ings before the Joint Committee on Atomic Energy that are scheduled for the 
latter part of February. 

At this time we are deeply engaged in the final arrangements of contracts 
between the Atomic Energy Commission and Wolverine Electric Cooperative, Inc. 
for the design, development, construction, and operation of a (5 to 10 megawatts 
electrical) aqueous homogeneous reactor. It is our belief that nearly all of the 
terms of this proposed contract have been resolved and it is anticipated this 
project will go forward in the very near future. 

The Wolverine power-reactor project is being developed jointly by the Atomic 
Energy Commission, Foster Wheeler Corp., Worthington Corp., the Rural 
Electrification Administration, and Wolverine Electric Cooperative, Inc., where- 
by each company involved is contributing a great deal of effort and financial 
assistance. It is our belief that a project of this nature will lead to better 
development of power-type reactors, whereby the complex problems will be 
resolved which will enable us to achieve our common goal whereby the United 
States will maintain leadership in the development of peaceful use of atomic 
energy. Therefore, we are encouraging more projects of this nature. 

In the past we received splendid cooperation from the Atomic Energy Com- 
mission and with this continued cooperation we expect this project to continue 
and become a milestone in this development program. However, as you well 
know there are many problems to be solved, such as indemnity against reactor 
hazards, training of personnel, community education, ete. 

We do not plan to appear before the committee at this time, however, this 
letter may be used as a statement for the records, if it is of any value to the 
committee. 

Very truly yours, 
WOLVERINE ELECTRIC COOPERATIVE, 
JoHN N. Keen, Manager. 
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METALS & CONTROLS CORP., 
NUCLEAR Propvucts DIVISION, 
February 12, 1957. 
Hon. Cart T. DurHAM, 
Chairman of Joint Committee on Atomic Energy, 
Congress of the United States, Washington, D. C. 


Str: We are pleased to have the opportunity presented by your letter of 
January 18, 1957, to go on record as to our views concerning the progress of the 
role of private industry in the atomic-energy program. 

As you know, we have been fabricating nuclear fuel as a private industrial 
organization since 1952. Nearly all of our products have been for the Atomic 
Energy Commission under direct contract as nonlicensed fabricators, and we 
have received excellent cooperation from the Commission throughout these 
activities. However, we find that, under present regulations, there is need of 
clarification of Commission intent as to the practices to be followed in doing 
work for the Commission on a license basis. Because of the lack of clarity as to 
intent, we now operate in a dual status, that is, nonlicensed fabricators for 
Commission work, and licensed fabricators for private work. However, many 
difficulties are presented when a fuel element fabricator tries to operate under 
such a dual system. 

A comparison between our regular commercial business and our nuclear busi- 
ness will help to make this clear: In our commercial business as to a given 
product line, regardless of whether the Government or a private firm is the 
customer, a common inventory, common accounting system, common manu- 
facturing facilities, and common billing practice, etc., are utilized with resulting 
savings to the customer. In such cases, for example, the cost of scrap recovery, 
insurance, inventory control, etc., are cost factors used in determining the price 
charged. 

A good illustration of the latter is our procedure in the making and selling 
of gold plate, a business of long standing with us. Here, we purchase gold 
bullion by permission of the Government, and then process this material and 
certain noncontrolled base metals into finished gold plate. Our price to the 
customer, Government or private, includes all of the factors listed above and 
includes the cost of scrap recovery. 

We believe it is to the best interests of all concerned to operate in a similar 
manner in our fuel element fabricating business. However, even though the 
present regulations, as worded, seem reasonable, nevertheless, we find that 
in trying to put these regulations into practice, there are many areas where 
clarification is needed as to details, in order to enable us to determine whether 
or not it is economically sound for us to operate as a licensed fabricator for 
Commission work. 

Amplifying the above statement, examples of some of the broad areas in 
which policy questions need to be answered are as follows: 

1. Allowable costs.—Since it is quite likely that the bulk of fuel element 
fabrication will be for the Commission for some time to come, we need to know 
whether the new and unusual types of cost encountered will, in the future, 
be allowable under the Commission cost-accounting procedures. Specific ex- 
amples are: Costs of insurance, inventory, and scrap recovery. 

2. Scrap recovery.—The metallurgical recycle of clear scrap generated during 
fuel element fabrication is a vital part of the effective utilization of special 
nuclear material, but nonreusable scrap material will also remain which must 
be chemically recovered. To date, we have been unable to find private facilities 
for the economical recovery of such material, and unable to ascertain the Com- 
mission’s policy regarding scrap recovery and the charges to be made therefor 
(or even whether or not the Commission will process licensed scrap). This lack 
of certainty regarding scrap recovery is a deterrent to affective progress on the 
part of completely private licensed operations for fuel element fabrication. 

3. Indemnity.—It is noted that the questions of indemnity and insurance will 
be covered in detail at later hearings, but we emphasize here that lack of a 
consistent policy to date on the part of the Government stands as a serious deter- 
rent to the investment of private capital in the nuclear-energy business. While 
we believe that the sense of moral responsibility would cause the Government to 
assume the financial burden of a major nuclear incident, nevertheless we also 
believe that in the best interest of certainty all doubts and ambiguities on this 
point should be cleared up by the Government’s spelling out clearly its full 
assumption of this responsibility. 


W! 
atten 
Com! 
as « 
sale 
We | 
1954 
polic 


Hon 


Di 
Jani 
appt 
velo 
toa 

A 
Sen: 
and 
on | 
prog 
pro] 
an ¢ 
the 

reat 
sult 
rece 

I 
Bot 
pric 
on | 
mel 
of t 
nec 
out: 
pro 
as 
Ma 
pla: 

7 


pro 
not 
tio 
ele 
exe 
anc 
cos 
to 
fue 
bee 
un 
the 
ite 
grt 
ste 
, 


the 


ATOMIC ENERGY INDUSTRY 395 


While there are many details under the above discussion which we are not 
attempting to cover here we would like to suggest that the utilization by the 
Commission itself of licensed procedures for its own procurement activities, 
as compared to the control which the Commission exercises (based on those 
same license procedures) over strictly private industrial operations, be unified. 
We believe considerable progress has been made in the implementing of the 
1954 act, but that there are some areas in which clarification as to overriding 
policies will result in much greater progress for the entire program. 

Sincerely, 
J. OTTMAR, 
Vice President and General Manager. 


GENERAL PuBLic UTILITIES CorP., 
New York, N. Y., February 11, 1957. 
Hon, Cart T. DURHAM, 
Chairman, Congressional Joint Committee on Atomic Energy, 
Washington, D. C. 


DEAR CONGRESSMAN DuRHAM: This acknowledges with thanks your letter of 
January 18 addressed to Mr. Tegen, who has referred it to me, inviting us to 
appear or submit a statement at the statutory hearings in February on the “de- 
velopment, growth, and state of the atomic-energy industry.” We do not desire 
to appear at the hearings and in lieu thereof submit this letter-statement. 

As we advised your committee last year in a letter dated March 2, 1956, to 
Senator Anderson, GPU has for some time been actively considering the technical 
and economic feasibility of installing a nuclear powerplant in the Philippines 
on the system of our operating subsidiary, Manila Electric Co. Our studies 
progressed to the point where invitations were issued early last year asking for 
proposals from 4 of the major equipment manufacturers on a nuclear plant with 
an electrical capacity of 60,000 kilowatts. Proposals were received from two of 
the manufacturers in the summer of 1956, based on a pressurized water type of 
reactor. Since last summer we have been hard at work, with the help of con- 
sulting electrical and nuclear engineers, in evaluating the proposals which we 
received. 

In our evaluation task we have had to grapple with a number of problems. 
Both of the proposals we received were on a basic price basis, subject to normal 
price escalation, on certain items of equipment, including the reactor itself, and 
on the fabrication of the initial reactor core. But a good many items of equip- 
ment, as well as other costs, representing over 50 percent of total installed costs 
of the powerplant, were not included in the proposals. It has, therefore, been 
necessary for our consulting engineers, after preparing preliminary plant lay- 
outs, to go over carefully with the manufacturers all of the items included in the 
proposals and to prepare specifications and cost estimates on items not included, 
as well as costs of installation at the plant site selected and already owned by 
Manila Electric Co., in order to arrive at an estimate of the capital cost of the 
plant. 

The problem of evaluating fuel costs has been even more difficult. While the 
proposals we received included fabrication of the initial reactor core, they did 
not include many of the cold processing and other steps required in the prepara- 
tion of fuel elements or any of the steps necessary for reprocessing spent fuel 
elements. It has therefore been necessary for us to obtain cost estimates, for 
example, on the initial conversion of UF, obtained from AKC, to uranium oxide 
and delivery of the material to the fabricator in required form, and to estimate 
costs of scrap recovery and processing losses. It has also been necessary for us 
to obtain cost estimates on the several steps required for processing irradiated 
fuel elements and recovery of the fissionable materials. In all of this we have 
been handicapped by the lack of commercial experience with the operations and 
uncertainty as to where such processing work can or will be done, in view of 
the present lack of private facilities capable of handling irradiated fuel. As an 
item of possible interest to your committee, I am enclosing a copy of a flow dia- 
gram which we have used in our work and which shows each of the important 
steps in the fuel cycle with which we have had to be concerned. 

We expect to complete the first stage of our evaluation of the proposals within 
the next few months, and would be willing at that time, if desired, to make a 
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report to your committee on the results of our work. We believe that we can 
then comment most usefully on the topics listed in the appendix to your letter of 
January 18 in relation to our specific project and that we should therefore defer 
until the time of our report comments on these items. As to these topics, it 
should be apparent from the steps we have sketched above in our evaluation 
work on this project, our approach has been primarily from the standpoint of 
an operating electric utility company. 
Sincerely, 
BE. W. Moxenouse, Vice President. 


Koprers Co., INc., 


Pittsburgh, Pa., February 4, 1957. 
Hon. Cart T. DurHAM, 


Chairman, Joint Committee on Atomic Eneruy, 
Congress of the United States, Washington, D. C. 


DeEAR Mr. DurHAM: I wish to thank you for your letter of January 18 advising 
us of the forthcoming Joint Committee hearings on the development, growth, 
and state of the atomic-energy industry. 

We are pleased to hear that you intend to devote special attention to fuel 
fabrication and reprocessing, waste disposal, and reactor types other than for 
electric power. In our opinion, satisfactory solutions to the problems of spent 
fuel processing and ultimate disposal of radioactive wastes are mandatory 
for the continued development of the nuclear industry. Some of our prelimi- 
nary Studies have indicated potential applications in chemical and metallurgical 
processing for atomic reactors capable of supplying heat energy in the 2,000 to 
3,500° F. range, but a great deal of development work will have to be carried 
out before attainment of specific goals can be expected. 

We appreciate your kind offer for Koppers to present its views, but believe 
that the Joint Committee is already cognizant of any matter which we might 
discuss. Our company will, of course, be more than happy to provide any 
specific information which you or your associates may wish to request. 

Yours very truly, 
W. F.. MUNNIKHUYSEN, 
Chairman of the Board. 


STATEMENT OF Dr. JOHN J. GREBE, DIRECTOR, NUCLEAR AND BASIC RESEARCH, 
THE Dow CHEMICAL Co. 


WASTE DISPOSAL 


One major problem that has often been referred to as a limitation on the 
growth of the utilization of nuclear energy is waste disposal. We feel it is impor- 
tant for all to know that this disposal problem has been taken care of by new 
technology recently demonstrated. 

There are very few areas in the country where one has to go long distances to 
get to a sedimentary rock formation containing clays, shales, or other imperme- 
able strata. Therefore, after the fission products have been used industrially for 
the many purposes being developed and final disposition of the wastes is to be 
made, we now have assurance that no problem of disposal can be too large to be 
handled. Solid impermeable shale beds have recently been fractured hydrau- 
lically and large quantities of sand, nearly a million pounds, have been pumped 
into such fractures at depths decidedly below any possible usable water-bearing 
strata, even several thousand feet below sea level. Under these conditions, it is 
no longer necessary to worry about whether one can get by disposing of wastes 
in oceans or even in clay pits, cavities in salt domes, and the like, for it has been 
demonstrated that the space can be provided in solid clay or shale deposits by 
merely using sufficient pressure to lift the earth above the point of injection. 

The whole technology of underground disposal initiated by fracturing forma- 
tions in 1930 has been advanced very rapidly in the last 10 years. A number of 
States followed the lead of Michigan in supporting this work through the con- 
servation departments. Kansas, Oklahoma, Illinois, and Texas are well estab- 
lished in this method. With 21 years of continuous experience in Michigan, one 
should consider this process to be of age. 

Many organizations would prefer to have work of this kind done for them by 
contract. There are many locations also where disposal should best be taken 
care of as a joint venture for a number of waste-producing industries. For 
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instance, Dowell, Inc., a wholly owned subsidiary of the Dow Chemical Co., is 
equipped today to take the responsibility for installing and operating such instal- 
lations for others. Dowell is an established organization with more than 100 
service centers located throughout the United States, including almost all of the 
major ports and industrial centers. Hundreds of its technical men have con- 
centrated in this field for many years and highly specialized equipment has been 
developed for such fracturing and disposal operations. 

With the advent of radioactive wastes, underground disposal has become even 
more important than ever before. 

After all, the earth is a tremendously large nuclear reactor which provides 
half the heat of the earth’s interior. The other half is provided by the effect of 
the accumulated fission products, such as potassium 40, The trivial amount of 
radiation from all of our nuclear-reactor wastes could not be noticed if added 
to the earth’s underground heat sources. 

Almost any form of material can be so disposed. While disposal into igneous 
rock is difficult, we do dispose of large quantities of material into the wells 
that lead into sedimentary rock. Almost all formations permit fracturing to 
occur if one applies a high enough pressure for a long enough time. The rock 
first expands outward, producing vertical cracks, and then permits horizontal 
fracturing whenever enough high-pressure fluid gets between any two layers 
to raise the earth above it. We make room for hundreds of thousands of pounds 
of sand by this technique every day in conjunction with Dowell operations for 
increasing the permeability of oil- and gas-containing formations. One can 
make room for almost any kind of a solid by this method. Asa rule the pressure 
required is equal to 1 pound per square inch times the depth in feet to make 
the initial break and about two-thirds that much to maintain the flow in. 

In general, sedimentary rock below the sea level is not likely to contaminate 
useful water. Old abandoned oil or gas fields should be considered the favored 
disposal spots, since these have been proven through the ages to be tight enough 
to hold even gas and oil. 

The most severe condition likely to be met is that some waste may require 
the simultaneous introduction of cement to immobilize the wastes underground, 
In general, a mixture of clay and most wastes will hold active ions in place 
by the ion-exchange properties of clay. This was demonstrated by Dr. L. A, 
Matheson and the writer on Hanford reactor wastes, in 1948. 

This whole process is no more mysterious than pumping sand, gravel, and 
cement under pavements to lift them back up to the proper level. 





PIONEER SERVICE & ENGINEERING Co., 
Chicago, Ill., February 8, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 

Drar CONGRESSMAN DurnHAM: Thank you for your letter of January 18 in- 
forming me of the tentative schedule of the statutory hearings of the Joint 
Committee on Atomic Energy. We appreciate the opportunity which you offer us 
for presenting our views to the committee. 

The only statement we would like to make at this time is to speak in favor of 
the bills which have been introduced by Senator Anderson and Congressman Price 
with respect to liability insurance. We believe that such legislation would be 
in the public interest since it would assure the public generally that adequate 
provision would be made for their protection. This in turn would be helpful 
in expediting the civilian atomic power program. Although it now appears that 
substantial amounts of insurance coverage will be obtainable from private 
sources, the program would be greatly expedited if the general public had the 
assurances that proposed legislation would give. 

While the information will probably come to the attention of your committee 
through other sources, I wish to take this occasion of telling you of an an- 
nouncement made today by a group of electric utilities that they have plans 
for the construction of a full-scale atomic powerplant of advanced design. 
We do not presume to be the spokesman for the group although we have been 
active in the planning and negotiation stages and expect to act as architect- 
engineers for the project. The announcement of this project culminates discus- 
sions and negotiations which have been carried on for several months, and by 
way of preliminary information for the committee we are enclosing a copy of 
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the press release by Northern States Power Co., which will give you the high- 
lights of the project and the names of the participating companies. 
Respectfully yours, 
Frep C. Ketxioca, President. 


Tue Atomic LAW INSTITUTE, 
Washington, D. C., January 29, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 


Dear CONGRESSMAN DurHAM: This is in response to your kind invitation of 
January 18 for an expression of views on atomic energy matters for consideration 
at the coming statutory hearings. 

Since resigning from the AEC a year ago, my special interest in atomic energy 
has centered on the one problem which is common to all participants in this new 
technology, viz, the radiation hazard. 

There is a distinguishing feature about this novel industrial hazard which 
warrants the attention of the Joint Committee. Should business fail to observe 
the rules of exposure tolerance intended to govern their activities in this in- 
dustry, the “chicken,” or consequences of such failure, may not come home to 
roost for many years. Thus, there is no self-policing incentive for the licensees 
of radiation sources to exercise the high degree of care which the potential 
hazards of overexposures warrant. 

There is some misconception that the radiation hazard is of congressional 
concern only when released through incidents in the catastrophe range. I be- 
lieve the chronic low-dose exposures which will attend all peacetime applica- 
tions of atomic energy present problems of even greater practical significance 
since such exposures are the inescapable consequence of day-to-day routine 
operations in all areas of this technology. Yet no insurance or indemnity pro- 
gram proposed to date would afford employees or third parties an effective 
remedy for any negligence of management in this area. This is so because the 
procedural and substantive limitations which will govern those abused by any 
such misconduct are not adequate to cope with the peculiar characteristics of 
radiation and its biological effects. Nor can we reasonably expect those laws 
to be changed without some struggle. 

To stimulate the rapid expansion of licensed operations without proviatng 
some built-in incentive for assuring adherence to the permissible levels of ex- 
posure would be an unbalanced approach toward the beneficial objectives of 
atomic energy which the Joint Committee seeks to attain. 

Considerable study of the problem has convinced me that the sanctions of 
license revocation or suspension by the AEC for any careless abuse of that 
agency’s prescribed exposure limits is not the answer to this need. Only a 
system of monetary fine or penalty assessment commensurate with the degree 
of overexposure involved will assure the scrupulous observance of the standards 
which have been found essential for individual and public protection against 
the excessive release of ionizing radiation. Obviously, the need for prescribing 
limits in the first place implies an equal public interest in the effective enforce- 
ment of those limits when established. Fairness to industry requires an early 
definition of its ultimate financial obligations in this area before undertaking any 
large-scale radiation work. 

Should you wish a more detailed treatment of this subject, there is available 
to you in the committee files my analysis of the problem, published by the Whaley- 
Eaton Service on October 1, 1956. 

Thank you for the opportunity which you have afforded me to bring this 
matter to your attention. 

Sincerely yours, 
BIcELOW Boysen, Director. 


STATEMENT BY WALKER L. CISLER, PRESIDENT, POWER REACTOR DEVELOPMENT Co, 


This statement by Power Reactor Development Co. (PRDC) is submitted to the 
Joint Committee of Congress on Atomic Energy for inclusion in the record of the 
section 202 hearings of 1957 session. PRDC is a nonprofit corporation organized 
under the laws of the State of Michigan and has 21 members as listed in exhibit I. 
It is engaged in a project to design, build, own, and operate a developmental fast 
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neutron power breeder reactor having an electrical capacity of 100,000 kilowatts 
or more. 

This project, which we believe is one of the most advanced atomic power proj- 
ects in the United States, was undertaken in response to the power demonstra- 
tion reactor program of the United States Atomic Energy Commission. The re- 
actor is a part of the Enrico Fermi atomic powerplant which is now being con- 
structed at Lagoona Beach, a site on the shore of Lake Erie in Monroe County, 
Mich. 

Construction of the reactor is proceeding under a provisional construction per- 
mit issued to PRDC by the Atomic Energy Commission (AEC) on August 4, 1956. 
Foundations for the reactor containment building are essentially complete and 
erection of the building will begin in March. 

Coincident with, and a part of such construction, important programs of re- 
search and development work are being carried on by AEC, by PRDC and by 
Atomic Power Development Associates, Inc. (APDA), a nonprofit New York 
membership corporation, the members of which are set forth in exhibit IT. 


NATURE OF PRDC PROJECT 


The project of PRDC originated 6 years ago when the Detroit Edison Co. and 
the Dow Chemical Co. jointly entered into a study agreement with the AEC to 
conduct research looking to the feasibility of generating electricity by the use of 
tissionable materials. After approximately 4 years of study by these companies 
and others which joined the group, APDA was organized and has continued the 
work previously conducted by the study group. APDA has performed extensive 
research and development in the fast breeder reactor field, the results of which 
have been available to PRDC and are generally available. 

PRDC was organized to design, construct, own, and operate a fast neutron 
breeder reactor for what is known as the Enrico Fermi atomic powerplant. 
The reactor part of this plant together with the steam generators and other 
related equipment, which is now under construction, will be owned and operated 
by PRDC. 

The Detroit Edison Co. will build, own, and operate the conventional steam tur- 
bine generator facilities adjacent to the reactor. It will buy the steam produced 
by the reactor, utilize it in the turbine-generator and distribute the electricity in 
its present electric power system. Contracts providing for the construction of 
the electric generating facilities to cost about $14 million and the purchase of 
steam by Detroit Edison have been negotiated and signed. 

APDA is continuing to carry on research and development work. Included in 
the work being performed by APDA is the construction and operation of test 
devices and equipment which include several full-size components of the PRDC 
reactor. These components are now being manufactured and upon comple- 
tion of the tests it is anticipated that many of the test components can be em- 
ployed directly in the reactor of PRDC. 

A contract between PRDC and APDA provides for performance of research 
and developmental activities by APDA and PRDO and includes a provision re- 
garding transfer of test devices and equipment to PRDC. The information and 
know-how acquired in connection with the entire fast neutron breeder reactor 
project will be generally available subject to such requirements as the AEC may 
impose and no exclusive benefit is sought or will be obtained by the companies 
supporting the project. 


FINANCING CONSTRUCTION OF PRDC REACTOR 


The total estimated cost of the reactor portion of the plant to be built by 
PRDC is $48,216,000. Of this, $4 million in research will be provided in kind to 
PRDC by APDA, and it is estimated that PRDC will save the sum of $3 million 
in connection with the transfer to it by APDA of components used in the tests 
referred to below. The balance, or $36,216,000, is to be provided by contribu- 
tions to PRDC by its members and their subsidiary companies and by borrowings. 
The sum of $23,540,000 has now been committed to PRDC and a loan agree- 
ment has been executed with certain banks acting as trustees of pension funds 
under and pursuant to which the sum of $15 million will be made available to 
PRDC, so that at present the sum of $38,540,000 has been committed to meet 
the cash requirement of $36,216,000. The contribution commitments to PRDC, 
which amount to $23,540,000 are unconditional. All approvals of local or Fed- 
eral regulatory agencies which are required have been received. Exhibit III 
contains the names of the contributors and the amounts pledged. 
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The loan is to be made to PRDC is to be secured by guaranties to be executed 
by several of the utility companies. All such companies have agreed to execute 
the guaranty, subject to approval of local or Federal regulatory agencies having 
jurisdiction. Applications for such approvals as are necessary are on file and 
approvals in a number of instances have actually been received. Exhibit IV 
sets forth the companies guaranteeing the loan. 

Late in 1956 PRDC applied to the Securities and Exchange Commission for 
an order under section 2 (a) (8) of the Public Utility Holding Company Act 
to the effect that PRDC was not an electric utility. A public hearing was held 
on such application on December 18, 1956, and the Securities and Exchange Com- 
mission has issued an order to the effect that PRDC is not an electric utility. 
Its members, therefore, are not subject to the Public Utility Holding Company 
Act by reason of participation in the PRDC project. 

Applications for rulings with respect to the tax status of PRDC are pending 
in the Internal Revenue Service. Nevertheless, PRDC has proceeded with its 
project and its contributors have firmly committed themselves to their con- 
tributions to PRDC. PRDC and its members have taken this step in the absence 
of requested action, which PRDC believes to be entirely reasonable, because 
of the extreme importance of getting on with the job of developing peaceful 
applications for atomic energy. Both the management and members of PRDC 
felt that the progress of the extremely important project of the company should 
not be deferred during the determination of the status of the company and its 
contributors for purposes of Federal income tax or under the Public Utility 
Holding Company Act. 

We are pleased that the Congress will during this session consider legislation 
recently introduced by Senator Anderson to provide insurance for the public in 
excess of that commercially available and we feel that enactment of such legis- 
lation is important to continued development in the field of atomic energy. 


STATUS OF ENGINEERING, CONSTRUCTION, RESEARCH, AND DEVELOPMENT 


The PRDC project in all of its phases is going forward satisfactorily 
and we are encouraged by our progress in this new field. To date PRDC has 
expended in connection with this project approximately $750,000 and has other 
commitments which exceed $1,500,000. Additional commitments are to be made 
shortly. 


Architect-engineers 


On April 27, 1956, PRDC selected Commonwealth Associates, Inc., of Jackson, 
Mich., as architect-engineer for the project. Commonwealth Associates imme- 
diately made site development studies and since then have been engaged in 
preparing plot plans, foundation designs, and detailed layouts for buildings, 
components and piping, and electrical systems. In addition, Commonwealth 
Associates have prepared cost estimates and are preparing on a continuing basis, 
schedules for the design; purchase, fabrication, and delivery of reactor com- 
ponents and construction materials to coordinate this work with construction 
schedules. The architect-engineering phase of the work is well ahead of re- 
quirements. 


Construction 


PRDC, on September 1, 1956, employed United Engineers & Constructors, 
Ine., of Philadelphia, Pa., as construction engineer for the project. Shortly 
after granting of the construction permit on August 4, 1956, United Engineers 
began supervision of the work at the construction site. Grading and filling of 
the site and the excavation for the reactor containment building have been 
completed. Erection of foundations for the reactor containment building is 
now 90 percent complete. 

The reactor containment building has been ordered from the Chicago Bridge 
& Iron Co. That company has obtained all of the steel and is presently fabri- 
eating the necessary steel plates. In March 1957, the fabricated plates will 
be shipped to the construction site and erection will commence. The fabrication 
of the plates is proceeding on schedule and we look forward to beginning erec- 
tion on schedule. 

Presently the railroad siding to the construction site is in the process of con- 
struction and will be completed in time to facilitate delivery of the steel for the 
reactor containment building. Power supply lines have been erected to the 
construction site; potable water and sewage facilities are scheduled for installa- 
tion this year. 
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The principal crane for the reactor installation—a 250-ton rotating crane— 
has been ordered from the Whiting Corp. and is now being manufactured, so that 
it will be available for installation simultaneously with the erection of the reactor 
containment building. 


Research and development 


It should be pointed out that the construction and research and development 
programs for this project are no different from those employed by other reactor 
development projects, The work is proceeding simultaneously on research and 
development, design, and construction. 

The general parameters of the reactor were well established through exten- 
Sive research and development work in advance of any decision to undertake 
the project. Several alternative solutions were possible for all points where 
definite decisions had not been reached. 

Having made the decision to proceed with the project and established an antici- 
pated completion date, it was then possible to establish interim dates when spe- 
cific decisions inust be reached. The necessary research and development pro- 
grams were then undertaken to provide the required information at the neces- 
sary date. 

In the meantime it is possible to proceed with the design and construction of the 
major parts of the reactor plant without waiting for final decision on component 
details. 

PRDC now has active research and engineering contracts with Nuclear 
Metals, Inc., General Nuclear Engineering Corp., the University of Michigan, 
and consultants on the faculty of Cornell University, for the study of nuclear 
and mechanical design characteristics of components of the reactor plant, in- 
cluding, among others, specific studies on the fuel design. PRDC is also presently 
negotiating with several highly competent organizations for the performance of 
additional research and engineering work in connection with various aspects of 
components of the reactor plant, which will include studies of control systems 
and reactor physics. 

As of December 31, 1956, APDA had expended in excess of $9 million in con- 
nection with research and development activities which have been principally 
devoted to work on the fast neutron breeder reactor. The information from 
the research and development activities of APDA is made available to PRDC 
on acurrent basis. Areas to which APDA is presently devoting attention include 
studies on fuel element design, shielding, mechanical handling systems, the 
coolant system—including studies of the sodium handling system, pumps and 
heat exchangers. Specific tests are being conducted by APDA on various fuel 
element samples which have been and are presently being irradiated, and upon 
which radiochemical analyses are being made. 

The APDA program also includes the acquisition and erection of various test 
devices and equipment, all of which are now on order. Included among such 
devices and equipment are several full-size components of the reactor. These 
items will be erected at the construction site and extensive mechanical but non- 
nuclear tests and studies will be conducted during a 1-year test period. After 
testing is completed, all full-size components which prove to be acceptable will 
be used in the reactor itself. 

In addition to the research, development, and engineering programs of PRDC 
and APDA, valuable information has been and is being obtained from the work 
being done at AEC laboratories in the fast reactor field. We look forward to 
continued coordination of our fast reactor program with that of the AEC and 
to the conduct of research and development work by the AEC under the power 
demonstration reactor program, 


PUBLIC HEARINGS BEFORE THE ATOMIC ENERGY COMMISSION 


As noted heretofore, the AEC on August 4, 1956, issued to PRDC a provisional 
construction permit under which PRDC has been proceeding with construction 
of the reactor plant. On August 31, 1956, several individuals and Jabor unions 
filed petitions to intervene in the licensing proceedings before the AEC. The 
petitions to intervene were allowed and a public hearing ordered on certain 
issues relating to the regulations of the AEC covering the issuance of licenses 
and construction permits, which issues were set forth in an order issued by the 
AEC on October 8, 1956. The hearings are well along and PRDC witnesses 
have already testified. Since the AEC is considering the issue of safety of fast 
breeder reactors in the pending proceedings, we do not feel it appropriate for us 
to comment on this important matter in this statement. 
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It is worthwhile to note that by coincidental programs of construction and 


research and development, a marked saving in time can be achieved in the de- 
velopment and operation of a large developmental power breeder reactor and 
that the only risk taken in connection with proceeding along such a course is that 


of a possible loss of a portion of the investment in construction. 


The PRDC 


management is convinced that the reactor as presently designed will be safe. 
If, however, further research points to changes in design for safety reasons, 
those changes will be made and even if of a major nature such changes can be 
made at relatively small cost compared with the total anticipated expenditure of 


over $40 million. 


PRDC and its member companies appreciate the opportunity to pursue the 
project which they have chosen as their part in the development of peaceful 
applications for atomic energy and are confident that the work being performed 
will be of great importance to the people, Government, and industry of the United 


States. 
Respectfully submitted. 


POWER REACTOR DEVELOPMENT Co. 
By: Waker L. Cister, President. 


\xHrBIT I 


MEMBERS OF POWER REACTOR DEVELOPMENT CO. 


Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis. 

The Babcock & Wilcox Co., New York, 
N. Y. 

Burroughs Corp., Detroit, Mich. 

Central Hudson Gas & Electric Corp., 
Poughkeepsie, N. Y. 

The Cincinnati Gas & Electric Co., Cin- 
cinnati, Ohio 

Columbus & Southern Ohio Electric Co., 
Columbus, Ohio 


Combustion Engineering, Inc., New 
York, N. Y. 
Consumers Power Co., Jackson, Mich. 


Delaware Power & Light Co., Wilming- 
ton, Del. 

The Detroit Edison Co., Detroit, Mich. 

Fruehauf Trailer Co., Detroit, Mich. 

Holley Carburetor Co., Van Dyke, Mich. 

Iowa-Illinois Gas & Electric Co., Daven- 
port, Iowa. 

Long Island Lighting Co., Mineola, N. Y. 


ene Electric Co., Philadelphia, 
ananens Electric Power Co., Washing- 
ton, D. C. 
Rochester Gas 
Rochester, N. Y. 
Southern Services, Inc., Birmingham, 
Ala. 
Representative of : 


& Electric Corp., 


The Southern Co., Birmingham, 
Ala. 

Alabama Power Co., Birmingham, 
Ala. 


Georgia Power Co., Atlanta Ga. 
Gulf Power Co., Pensacola, Fla. 
Mississippi Power Co., Gulfport, 
Miss. 
The Toledo Edison Co., Toledo, Ohio 
Westinghouse Electric Corp., Pitts- 
burgh, Pa. 
Wisconsin Electric Power Co., 
waukee, Wis. 


Mil- 
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MEMBERS OF ATOMIC POWER DEVELOPMENT ASSOCIATES, INC. 


Alabama Power Co., Birmingham, Ala. 

Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 

Atlantic City Electric Co., 
City, N. J. 

The Babcock & Wilcox Co., 
ak 


Atlantic 

New York, 

Baltimore Gas & Electric Co., Balti- 
more, Md. 

Bendix Aviation Corp., Detroit, Mich. 

Boston Edison Co.. Boston. Mass. 

Central Hudson Gas & Electric Corp., 
Poughkeepsie, N. Y. 

The Cincinnati Gas & Electric Co., Cin- 
cinnati, Ohio. 

The Cleveland Blectric Dluminating 
Co., Cleveland, Ohio. 


Commonwealth Associates, Inc., Jack- 
son, Mich. 

The Connecticut Light & Power Co., 
Hartford, Conn. 

Consolidated Edison ome se J of New 
York, Ine., New York, N. 

Consumers Power Co., ria: Mich. 

Delaware Power & Light Co., Wilming- 
ton, Del. 

The Detroit Edison Co., Detroit, Mich. 

Ford Motor Co., Dearborn, Mich. 

General Motors Corp., Warren, Mich. 

General Public Utilities Corp., New 
York, N. Y 

Georgia Power Co., Atlanta, Ga. 

Gulf Power Co., Pensacola, Fla. 
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Exuisir II—Continued 


Memuers or ATOMIC POWER DEVELOPMENT ASSOCIATES, INc.—Continued 


The Hartford Electric Light Co., Hart- 
ford, Conn. 

Indianapolis Power & Light Co., In- 
dianapolis, Ind. 

Jackson & Moreland, 
Mass. 

Jersey Central Power & Light Co., As- 
bury Park, N. J. 

Leeds & Northrup Co., Philadelphia, 
Pa. 

Long Island Lighting Co., Mineola, N. Y. 

Metropolitan Edison, Co., Reading, Pa. 

Mississippi Power Co., Gulfport, Miss. 

New England Power Co., Boston, Mass. 

NEGA Service Corp., Cambridge, Mass. 

New Jersey Power & Light Co., Dover, 
N. J. 

New York State Blectric & Gas Corp., 
Binghamton, N, Y. 

Niagara Mohawk Power Corp., Buffalo, 
nN. ¥. 

Pennsylvania Electric Co., Johnstown, 
Pa. 


Ine., Boston, 


Philadelphia Blectric Co., Philadelphia, 
Pa. 

Pittsburgh Consolidation Coal 
Pittsburgh, Pa. 

Potomac Electric Power Co., Washing- 
ton, D. C. 

Public Service 
Newark, N. J. 

Rochester Gas & Electric Corp., Roches- 
ter, N. Y. 

Southern Services, Inc.. Birmingham, 
Ala. 

Toledo Edison Co., Toledo, Ohio 

United Engineers & Constructors, Inc., 
Philadelphia, Pa. 


Co., 


Hlectric & Gas Co., 


Vitro Corporation of America, New 
York, N. Y. 
Wisconsin Electric Power Co., Mil- 


waukee, Wis. 
Wisconsin Power & Light Co., Madi- 
son, Wis. 


Exursit III 


Fower Reactor Development Co.—Contributors and amounts pledged 


Alabama Power Co__--- ia i a Te 
Allis-Chalmers Manufacturing Co_--~-~- 
The Babcock & Wilcox Co__----___--_~ 
SPR I: I siciiict ons spentenantentnpobectnpsecae 
Central Hudson Gas & Electric Corp_--_- 
The Cincinnati Gas & Electric Co__----- 
Columbus & Southern Ohio Electric Co__ 
Combustion Engineering, Inc____--_~--~~ 
CCOMGUTIEEE. FOOD 00. casinos em eiionn 
Delaware Power & Light Co_____-___--_ 
‘The Deteolt Maison Co... nnn onexon 
I I Ga cage cg reenter pistons 
UE RII, FO incised ntgensiintoneigle 


Holley Carburetor Co 


Iowa-Illinois Gas & Electric Co__------ 
Long Island Lighting Co._........-____- 
PRIOR, POW: Onn ce enctwaiscne 


Philadelphia Electric Co 


Potomac Electric Power Co__-.------~-- 
Rochester Gas & Electric Corp____-----~- 
Te TS BT C0 itsewecnicrenemon 
Westinghouse Electric Corp__.___------- 
Wisconsin Electric Power Co__--_-----~- 


POUT ai oitel caatlln thi ails ietn ts deca eck dana 


89517—5 


pt. 1——27 


si ih ct ela eile cageesilp oo aula inital 2, 500, 000 


5s sen esate oie so saip ibia eget gaan nae diibtak 23, 540, 000 


$800, 000 
500, 000 


250, 000 
200, 000 
250, 000 
250, 000 
1, 000, 000 


mmstlistiaiitasewataee 2, 500, 000 


300, 000 
, 750, 000 
80, 000 
200, 000 
250, 000 
120, 000 
620, 000 
200, 000 


800, 000 
450, 000 
500, 000 
1, 000, 000 
300, 000 





ATOMIC ENERGY INDUSTRY 





Exurit IV 
POWER REACTOR DEVELOPMENT Co. 
Name of loan guarantor 


Central Hudson Gas & Electric Corp., Poughkeepsie, N. Y. 
The Cincinnati Gas & Electric Co., Cincinnati, Ohio 
Columbus & Southern Ohio Electric Co., Columbus, Ohio 
Consumers Power Co., Jackson, Mich. 

Delaware Power & Light Co., Wilmington, Del. 

The Detroit Edison Co., Detroit, Mich. 

Iowa-Illinois Gas & Electric Co., Davenport, Iowa 

Long Island Lighting Co., Mineola, N. Y. 
Philadelphia Blectric Co., Philadelphia, Pa. 
Potomac Electric Power Co., Washington, D. C. 
Rochester Gas & Electric Corp., Rochester, N. Y. 
The Southern Co., Birmingham, Ala. 
Wisconsin Electric Power Co., Milwaukee, Wis. 


SPENCER CHEMICAL Co., 
Kansas City, Mo., February 15, 1957. 
Hon. Cari T. DuRHAM, 
Chairman, Joint Committee on Atomic Energy, 
House Office Building, Washington, D. C. 

DEAR CONGRESSMAN DurRHAM: This is in response to your January 18, 1957 
letter concerning the activities of the Joint Committee on Atomic Energy. I 
should like to take this opportunity to review some of the interests of the Spencer 
Chemical Co. with regard to the atomic-energy program and our activities con- 
cerning this which are interrelated with our views on the suggested topics for 
discussion by the committee. 

The Spencer Chemical Co. has an access permit with the Atomic Energy Com- 
mission and has, as an adjunct to this, permission to review 15 categories of 
secret information. We have, as our prime interest, performing a service to 
the nuclear-fuel cycle, the development of high-temperature materials of con- 
struction, and the use of nuclear reactors and/or irradiation in the process 
industries. We have 25 “Q” cleared personnel in our employ and maintain a 
secured area wherein we can review classified material and perform engineer- 
ing studies. Some of our engineers have had experience in chemical processing 
of nuclear fuels, and in studies on industrial utilization of atomic energy, prior 
to their present assignment. 

As a part of our pilot-plant program we have installed equipment to study 
fuel-processing phases and have obtained a license from the Commission to con- 
duct certain work. All of this activity is privately financed and is aimed at 
finding phases of the overall nuclear program wherein we might perform a 
service. 

The need for scientists trained in the field of nuclear technology has been 
emphasized by various authorities. We believe that some help in this regard 
might be acquired through greater industrial participation in the various phases 
of atomic energy utilization. We believe that one way to acquire know-how 
and accomplish technical advance is through participation. 

For example, the chemical industry has a relatively high technical skill in 
the general field of thermodynamics, reaction kinetics, heat transport, heat flow, 
etc. We understand these principles to be similar to those encountered in 
nuclear technology. We believe that there are programs within the Atomic 
nergy Commission which can be handled successfully by the relatively un- 
achooled, compared to nuclear physicists, and that through such participation, 
skills will multiply. 

We have in mind a possible study in which a survey of the chemical industry 
would be made with a view toward determining possible locations for nuclear 
reactors in the process industries. Such locations would be other than for the 
generation of electrical power. 

We believe that the Commission, in keeping with the Strauss program, should 
sponsor such activities with the twofold purpose of training technical man- 
power and of gaining greater assistance in the utilization of atomic energy. 

We have been considering for some time the reprocessing of nuclear fuels 
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and, as stated, have installed facilities in our pilot plant to conduct tests in 
this regard. As a result of our review and investigation of this, we have 
concluded that in order to establish within the near future a private interest 
in the nuclear fuel processing field, assistance would be needed from the Com- 
mission. Such assistance, we propose, might be in the form of making available 
to private industry nuclear fuels to be processed, this processing being done 
on a competitive basis. Specifically, we believe scrap generated in the fabrica- 
tion of fuel elements would make a good starting basis and we have made a 
preliminary proposal to the Commission along this lines. 

We are concerned with activity on the waste-disposal problem. We are 
especially interested in this since we represent a potential fuel processor and 
since it appears that the burden of waste disposal will exist at this point. Of 
interest to us in this field are the following: 

1. Improved methods of handling waste at reduced cost. 

2. Greater insight into the tolerance level of exhausted streams from proc- 
essing systems. 

Pricing policy appears to be centered around placing a fuel value on nuclear 
material. We favor a more realistic pricing schedule so that the system is free 
of subsidies. 

We recognize the need for maintaining a strong security system, but we favor 
maintaining a degree of classification commensurate with the international 
level of technology. By definition, security hinders flow of information, which 
is incompatible with the maximum rate of technology advanced. We believe 
the Commission has performed an admirable task of making available informa- 
tion to industry. We favor more progress in this direction. 

With regard to the international market for reactors and components, we 
generally favor competitive advance of American Industry into areas which will 
offer stimulus to our national economy and to raising the international scale 
of living. The building of reactors abroad would appear to be in keeping with 
this. 

Thank you for the opportunity of presenting our views. We have read with 
interest many of the documents covering hearings held by the Joint Committee 
and want to commend you on the energy and wisdom which has gone into this 
activity. 

Sincerely yours, 
KENNETH SPENCER, President. 


MIpDLE SoutH UTILITIES, INC., 
New York, N. Y., February 20, 1957. 
Hon. Cart T. DuRHAM, 
Chairman, Joint Committee on Atomic Pnergy, 
Congress of the United States, Washington, D.C. 

Dear Mr. DurHAM: The activities of Arkansas Power & Light Co., Louisiana 
Power & Light Co., Mississippi Power & Light Co., and New Orleans Public 
Service, Inc., the four operating companies comprising the Middle Sonth Utilities 
system, may be of interest to the Joint Committee in connection with its con- 
sideration of the development, growth and state of the atomic-energy industry 
in the hearings currently being held under section 202 of the Atomic Energy Act 
of 1954. 

In December 1956 the Atomic Energy Commission was advised that the Middle 
South system companies had initiated investigations for the purpese of deter- 
mining the feasibility of constructing a prototype nuclear power reactor in the 
Middle South. The companies asked several equipment manufacturers and 
other organizations active in the atomic field to identify to them a eonceptual 
design of a power reactor which, in their opinion, would contribute importantly 
to the advancement of reactor technology if built in prototype size. In addition, 
the companies asked that the reactor designs so identified be those considered 
by the proposers to hold promise, if later constructed in larger size, of ultimately 
providing an economically feasible source of energy to supplement conventional 
fuels in the Middle South system service area, 

Since reporting to the AEC in December, the Middle South system companies 
have received five proposals for the design and construction of power reactors 
in prototype size of from 15,000 to 30,000 kilowatts electrical capacity. They 
are now in process of analyzing and appraising in detail those proposals. This 
study will not be completed in time to report thereon during the 1957 section 202 
hearings. 
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The Joint Committee might be interested in knowing that among the reactor 
designs submitted are two reactors which would use heavy water us the modera- 
tor and which either would be fueled with natural uranium or would be proto- 
types for larger reactors that would use natural uranium. Propcesals also were 
received for designs that would utilize graphite or beryllium as the moderator 
and a liquid-metal coolant. 

Certain other electric utility companies in the general section of the country 
in which the Middle South system companies serve have expressed an interest 
in discussing with us the possibility of participating in a prototype reactor 
project. This matter also is being studied. 

Trusting that this information will be of interest to the Joint Committee, I am, 

Respectfully yours, 
E. H. Drxon, President. 


STATEMENT By WILLIS GALE, CHAIRMAN, COMMONWEALTH EDISON Co. 


DESCRIPTION OF THE DRESDEN PROJECT 


The Commonwealth Edison Nuclear Power Group project was initiated through 
a proposal to the Atomic Energy Commission in March 1955. The plant, which 
will have a boiling water reactor, is to be called Dresden station and is the 
largest all-nuclear power-producing facility under way in this country. Its 
capacity will be 180,000 kilowatts. It will be located about 50 miles southwest 
of Chicago. 

Commonwealth Edison Co. has a contract with General Electric Co. for the 
construction of Dresden station for $45 million. Bechtel Corp. is employed by 
General Electric as engineer-constructor. The plant is being financed entirely 
with private funds. 

Commonwealth Edison will own and operate the plant and will pay $30 million 
toward the $45 million contract price. This $30 million, plus more than $5,500,000 
of overhead and site costs, will be capitalized and included in Commonwealth 
Edison’s utility plant. 

The $15 million remainder of the contract cost is being paid as a research and 
development expense over a period of 5 years by 8 companies which are asso- 
ciated in Nuclear Power Group, Inc., namely: 

American Gas and Electric Service Corp. 

Bechtel Corp. 

Central Illinois Light Co. 

Commonwealth Edison Co. 

Illinois Power Co. 

Kansas City Power & Light Co. 

Pacific Gas & Electric Co. 

Union Electric Co. 


CURRENT STATUS OF THE DRESDEN PROJECT 


The contract with General Electric Co. calls for monthly payments of $750,000 
each in the years 1956 through 1960. There will be 60 of these monthly pay- 
ments totaling $45 million. These consist of the $500,000 monthly payment 
which Commonwealth Edison makes toward its $30 million share and the 
$250,000 monthly payments through Nuclear Power Group, Inc., toward the $15 
million of research contributions. General Electric has been paid $10,500,000 so 
far. By the end of 1957, payments will have totaled $18 million. 

The contract requires completion of the project on or before December 8, 
1960. The deadline set by the Atomic Energy Commission for the initial fuel- 
ing of the reactor is September 30, 1960. We are informed by General Blectric 
that its present schedule calls for trial operation of the completed plant by July 
1, 1960. 

General Electric, in turn, has made substantial expenditures on the project and 
has incurred large commitments. Since all phases of the actual design and 
construction of the plant are under its jurisdiction, I shall leave it for that com- 
pany to furnish the committee full details of what has been done up to now and 
what is scheduled. 

The significant fact is that every effort is being made to complete the project 
at the earliest possible time. 
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NEED FOR FEDERAL INDEMNITY LEGISLATION 


The Honorable Carl T. Durham’s letter inviting me to make this statement 
calls attention to the fact that separate hearings will be held on the proposed 
program of governmental indemnity against reactor hazards and on proposals 
for accelerating the nuclear power program. I shall not go into these subjects 
in any detail, but I do desire to stress the importance of early action on the 
indemnity bill. 

We know of only one hurdle which could interfere with our project. That is 
the matter of third-party liability. 

The insurance industry appears to be making good progress in developing a 
satisfactory program for the coverage of ordinary third-party-liability risks. 

We consider the early solution of the problem of the catastrophe risk to be of 
vital importance not only to our own project but also to the progress of the 
country’s atomic program, to the public at large, and to the builders and owners 
of all reactors. 

The joint committee indemnity bill (S. 715 introduced by Senator Anderson 
and H. R. 1981 introduced by Mr. Price) appears to us to represent a practical 
solution to the indemnity problem. We urge favorable consideration at the 
earliest possible date. 

Last year I told the committee that we are unwilling to say that we will 
abandon our project if the indemnity legislation is not passed. Rather, we have 
hoped that the committee would be convinced of the importance of the problem 
and the need for early action. I stated that we were going ahead full speed on 
our project with confidence that the Congress would act promptly and favorably 
on the indemnity bill. This continues to be our policy. 


FUEL FABRICATION AND REPROCESSING 


One of the greatest difficulties along the road to competitive nuclear power is 
the present uncertainty in the various phases of the fuel problem. 

The availability of suitable materials for cladding, like zirconium, at a mod- 
erate price is of the utmost importance. So is the cost of fabricating fuel ele- 
ments. At the present time, it appears that prices for suitable materials and 
also for the fabricating of these materials will be high. No doubt prices will 
decline if a good volume of business develops in this field. 

Another area of great uncertainty is that of reprocessing spent fuel elements. 

At the present time, those who plan to build nuclear reactors are not informed 
as to the AEC policy on the disposition of fuel elements. We understand that 
the Commission has this matter under consideration and, in fact, may have an- 
nounced its conclusion after this statement was written. 

We are confident that a sound policy will be worked out in due course and are 
proceeding on that assumption. However, it would be helpful in our planning, 
especially in fuel-development work, if we could know at an early date what 
is to happen to spent fuel. 

Under today’s requirements, the reactor owner must pay rent to the AEC on 
fuel while it is being shipped to a fuel element fabricator. The rental will con- 
tinue while the fuel is in the reactor but from then on there are many questions, 
for example: 

When will the rent stop? 

Will the AEC chemically separate it? 

If not, who will? 

What will be the charges for separation? 

Who will own the fission byproducts? 


FUEL COST DURING EARLY YEARS OF OPERATION 


A problem related to fuel fabrication and reprocessing is that of the probable 
extraordinarily high fuel cost of electricity generated during the first few years 
of operation of a power reactor. 

In the case of a conventional facility, the fuel cost is the delivered cost of 
coal, oil, or gas. In the case of an atomic facility, however, there is not only the 
Commission's charges for nuclear fuel but also the cost of cladding materials, the 
cost of fabrication of fuel elements, and the cost of the chemical separation of 
spent elements. A further vital difference is the trial and error necessary to the 
achievement of a satisfactorily long burn-up period. 

It appears that the realization of the ultimate fuel cost based on maximum 
efficiency will not be accomplished for a period of 5 to 6 years after start-up. 
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During this trial and error period, the reactor owner is likely to incur very sub- 
stantial excess costs. These extra costs could serve as a serious deterrent to 
the undertaking of otherwise worthwhile projects. 

The Commission has stated that it is aware of the problem and that it may do 
something about it. This could be accomplished through reduced charges for 
nuclear fuel during the early years of a reactor’s operation. 

I believe that it would be extremely helpful in the acceleration of the reactor 
program, if some action of this kind were to be taken. 


NUCLEAR POWER GROUP ATOMIC RESEARCH 


The eight companies participating in the research cost of the Dresden project 
also conduct a combined atomic power research project under the name of 
Nuclear Power Group. This study group undertakes to keep abreast of all im- 
portant developments in the field of atomic power. The group’s special interest 
is to consider the merits of and prospects for all of the promising power-reactor 
types. It also makes more detailed studies of those types which appear to be 
most promising for early construction. 

It was a detailed research study made in cooperation with General Electric Co. 
that led to our decision to go forward with the Dresden boiling water project. 

The study group has recently completed in cooperation with Babcock & Wil- 
cox a detailed study of the homogenous reactor. 

At this point, I wish to comment briefiy on some principal types of reactors 
now under consideration in the United States. Our views are largely the result 
of work done by Nuclear Power Group. However, our conclusions at Common- 
wealth Edison are our own and may or may not be concurred in by representa- 
tives of other companies in our group. 


THE GAS-( OOLED GRAPHITE-MODERATED REACTOR 


One study by Commonwealth Edison before the formation of Nucler Power 
Group covered the gas-cooled graphite-moderated reactor, the type adopted by 
the British. Gas is not inherently a good heat transfer agent and our con- 
clusions were not favorable, largely because of the cost of pumping huge vol- 
umes of gas for cooling. I am told that the British choice was based in part 
on improved design but more importantly on the fact that the gas-cooled graphite- 
moderated reactor can be fueled by natural uranium without enrichment. The 
British do not have large-scale faciilties for the separation of U-235 from natural 
uranium. 

Nuclear Power (:roup has reviewed an up-to-date study by Babcock & Wilcox 
of the gas-cooled type of reactor. This indicates the possibility of greatly im- 
proved economics through the suspension of graphite dust in the gas; also 
through the use of unclad ceramic fuel elements. 

These developments have not progressed to the point of indicating that serious 
consideration should be given at this time to the actual building of a full-scale 
facility. They do point to the desirability of further study which is being carried 
out by Nuclear Power Group and others. 


THE PRESSURIZED WATER REACTOR 


The pressurized water reactor has been a favorite in the United States. It 
has been demonstrated beyond any doubt that a pressurized water reactor can be 
built and operated very satisfactorily. It is our view, from the standpoint of 
economics, that this type of reactor is much superior to the gas-cooled graphite- 
moderated in its present stage of development. However, costs must be sub- 
stantially reduced before the pressurized water reactor becomes competitive in 
the United States. Its prospects would improve if heavy water were to become 
sufficiently inexpensive to eliminate the need for fuel enrichment. The pres- 
surized heavy water reactor would be especially attractive in foreign countries 
where U-235 for enrichment is not available. 


THE BOILING WATER REACTOR 


We adopted the Argonne Laboratory boiling water reactor principle because 
our studies indicated considerable superiority, from the point of view of eco- 
nomics, over any other type ready for early construction. We believe that the 
benefits such as higher steam pressures and savings in heat-exchanger costs will 
more than offset the effects of using radioactive steam in the turbine. 
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In our opinion, the boiling water reactor has great promise. Whether this 
promise is realized will depend to a considerable extent upon the experience of 
Commonwealth Edison Co., its partners in nuclear power group, and General 
Electric Co. in building Dresden Station and of Northern States Power Co., its 
associated companies, and Allis-Chalmers with their recently announced project. 

A next step forward for the boiling water reactor would be the use of heavy 
water. Here again, the cost of heavy water is the important consideration. The 
boiling heavy water reactor faces more problems than the pressurized heavy 
water reactor but it should be given careful consideration. Argonne Laboratory 
already has scheduled the first test of heavy water in its boiling reactor. 


THE HOMOGENEOUS REACTOR 


Our preliminary studies have indicated that the homogeneous reactor has con- 
siderable promise through elimination of the cost of fabricating fuel elements 
and dissolving them for chemical processing. On the other hand, there are seri- 
ous corrosion and maintenance problems in the handling of the radioactive solu- 
tion. There is also the investment cost of the necessary chemical separation 
plant. In our opinion, the homogeneous type has great ultimate promise but we 
question if it is ready to be built today on a full-scale basis. 


LIQUID METAL REACTORS 


There is increasing interest in liquid metal reactors of various types. Liquid 
sodium, for example, is one of the best heat-transfer agents. 

If the metallurgical problems involved in handling liquid metals can be solved 
economically, this type offers great future promise. This promise may be real- 
ized through reactors of the thermal type or the fast breeder type, or both. 


CONCLUSION 


One of the most favorable aspects is the indication that manufacturers like 
General Electric, Westinghouse, Babcock & Wilcox, North American Aviation, 
Allis-Chalmers, and others are making substantial progress toward the goal of 
being able to present to a utility, whether publicly or privately owned, proposals 
for the building of a practical nuclear power facility. When that goal is achieved, 
the utility can select from the presentations by different manufacturers a type 
which appears to suit its conditions. This is what has made America great in 
other fields. 

If greater speed is of the essence, there remain serious problems which can 
be solved only through partnership between the Federal Government and existing 
utilities. 

One of the most urgent of these is the need for Federal indemnity against excess 
third-party liability. As I have said, it would be of tremendous help to have the 
committee bill passed by the Congress at an early date. 

There is the further problem which arises from the need for assistance in the 
building of large-scale reactors. This need, in our opinion, should be satisfied 
by an expansion and modification of the demonstration reactor program. 

A full-fledged competitive nuclear power industry is not just around the corner 
in the United States or elsewhere. However, the outlook for the long-range future 
is very encouraging, 





GENERAL ELeEctTric Co., 
ATOMIC PropucTs DIVISION, 
Schenectady, N. Y., February 20, 1957. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Hnergy, 
Congress of the United States, Washington, D. C. 


DeaR Mr. DuRHAM: As I mentioned in my letter of February 6, I am deeply 
interested in the acceleration program and the problem of insurance and liability 
protection and hope to appear before you at the time of hearings on these 
matters. 

At this time I believe that the following items are of concern to many, and 
they are worthy of being called to your attention. 


Economic situation 


Of primary importance is the present lack of economic incenitve. Normally 
a business begins to grow rapidly when its products produce increased value for 








410 ATOMIC ENERGY INDUSTRY 


its customers. Presently there is much to do before atomic power is competitive 
in our normal markets; hence, our customers are spending money on their 
projects rather than receiving increased value from them. I believe that it 
takes more than the usual faith and courage to invest heavily in such a business 
environment. 

Your hearings will be of value in informing the public that: 

1. Atomic electric power will not be cheapest in this country for some inde- 
terminate years to come. 

Atomic electric power is needed in the world, but only where and when it is 
proven to be less expensive than other means. I have no doubt that nuclear 
power will be economic and that the amount of time and effort put into it will 
to some extent determine the date. However, we do not have accurate costs 
on our major project and will not until after it is completed and operating. I 
believe others are in the same situation. All that I hear and observe, however, 
indicates that capital costs on all designs must be greatly reduced before true 
economics can be demonstrated. 

2. The reasons for the preoccupation of many other countries are due to their 
dissimilar economic or political circumstances. 

As I view it, the economic and public policy considerations abroad are quite 
different from ours; hence, different rates and directions of technological effort 
are inherent in their programs. For example, Britain and Europe generally 
appear driven by both the high cost of fuel and the urgency of being independent 
of long transportation lines and other important problems. 

Indemnity legislation 

I note that you intend to cover indemnity legislation separately, but cannot 
refrain from again urging that the Congress make its position clear on this at 
the earliest possible moment. 

As you know, I testified strongly in favor of the Anderson-Price bill introduced 
in the Congress last year. We believe that this bill recognized the unique 
problems in this developmental phase, and its passage will remove a major 
roadblock to progress. 

Turning to the points mentioned in your January 18 letter, I have the follow- 
ing comments: 


Status of present projects 


The large plant at Dresden is now passing rapidly from the design and pro- 
curement stage to the construction phase. 

In more detail the status is as follows: 

The scoping or schematic design is complete. This phase comprised a major 
portion of the scientific and conceptual engineering effort. 

Detailed design is 33 percent complete and progressing rapidly. This phase 
comprises the translation of the scoping work into drawings and specifications to 
which the constructor can work. 

Fifty-five percent of the total material has been ordered including most major 
components and all known to be limiting. Specifically, 

(1) the turbine generator 
(2) the reactor vessel 
(3) the containing sphere 
(4) the steam drum and secondary steam generators 
(5) the condenser 
are all on order with, in addition, about $4 million of smaller items. 

The Dresden site was cleared last year so that major construction could start 
as soon this year as the weather becomes favorable. The whole job is on schedule 
and we expect to meet the dates provided in our contract and construction permit. 

Construction of our major laboratory for proof testing and core development 
described to you last year is well along, and on schedule. The boiling water re- 
actor prototype is on schedule and going into final assembly of major items at the 
site. Fuel fabrication for the critical assembly is progressing rapidly and the 
cell is now complete. Nonnuclear developmental facilities in San Jose have been 
in operation for some time. 


Reactor types other than for electric power 

Assuming that the question in your January 18 letter was directed toward non- 
military applications, I do not know of significant problems in this area. Re- 
search, test, and special-purpose reactors are being produced and in general are 
providing added values to the customer. Applications for large reactors are be- 
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ing studied, but in general I believe that their economics will become favorable 
after those for electric power and are essentially tied in with the same problems. 


Fuel reprocessing 


This is a present problem. As I see it, there will not be a steady load of fuel 
from industrial reactors for some time to come—yet without reprocessing costs 
and assurances the true economic costs of reactors are really unknown. I am 
hopeful that much work which I know that the Commission has been doing will 
lead to a definite announcement at the earliest possible time. 

Waste disposal is a corollary of reprocessing, but I do not believe that special 
immediate action is needed here. I feel that solutions and practices developed 
for the Commission’s production program have laid an adequate groundwork. 


Prices 


We are pleased that the price schedule has been released. While it is true 
that any price schedule arbitrarily affects development of promising reactor types, 
I believe that the Commission has taken the right step in fixing prices at this time 
and thus clearing the path for work to go forward. 


Declassification 


I am heartened by assurances of forthcoming declassification under the Tri- 
partite Guide intended to free information on civilian reactors. At this writing 
our organization has not had time to appraise how closely this has been ac- 
complished so that I cannot comment further. 


International market 


Finally, the international market has become clearer over the past year but 
there is still much to do. Liability problems are appearing in many forms. An 
exploration of solutions to these problems is urgently needed. True economics 
are still dependent on governmental arrangements for fuel and reprocessing. 
There appears to be a definite question whether reactors using enriched U-235 
will be preferred, or whether many countries will wish to follow a path of 
natural uranium technology or of a self-sustaining plutonium or thorium cycle. 
These latter techniques are at a much earlier stage of development than those 
continuously dependent upon a small amount of U-235. Recent events have led 
me to hope that by next year a clear pattern will have emerged and that I will 
be able to discuss in more concrete form problems and accomplishments in this 
area. 

Sincerely, 
F. K. McCune, 
Vice President and General Manager. 


YANKEE Atomic Execrric Co., 
Boston, Mass., February 20, 1957. 
Hon. Cart T. DurRHAM, 
Chairman, Joint Committee on Atomic Energy, 
Washington, D. C. 


Dear Mr. DurHAM: In response to your invitation, I should like to submit 
the following statement to be included as a part of the record of the Joint 
Committee’s 1957 hearings under section 202 of the Atomic Energy Act. I believe 
the committee will be interested in a current report on the nuclear-power project 
being carried out by Yankee Atomic Electric Co. In addition, I should like to 
comment briefly on certain of the topics suggested in your letter of invitation. 


Proposed demonstration powerplant of Yankee Atomic Hlectric Co. 


During the past year Yankee has pressed forward with its plans to construct 
and operate a 134-megawatt nuclear powerplant in western Massachusetts. 

The original concept and development of this project were outlined at the 
time of the 1955 and 1956 hearings. Briefly summarized, Yankee was incorpo- 
rated as a Massachusetts electric-utility company in September 1954. Its stock- 
holders are 12 of the major New England utilities, who will purchase the entire 
power output of the Yankee plant. The nuclear portion of the plant will consist 
of a pressurized water reactor, using an initial core of slightly enriched uranium 
oxide contained in stainless-steel tubing. 

Yankee’s proposal under the first round of the power demonstration reactor 
program was accepted by the Commission on February 8, 1956, as a satisfactory 
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basis for further negotiations. On June 4, 1956, a formal contract with the 
Commission was executed which provides, among other things, for assistance in 
the research and development phases of the project up to a total of $5 million 
and for a waiver of use charges for special nuclear material for a term ending 
5 years after issuance of a license to operate the reactor. Commission assistance 
in the research and development program will provide $4 million to reimburse 
Yankee for expenditures in private facilities and $1 million to defray costs of 
work to be performed in Commission facilities. 

Upon execution of the basic contract with the Commission, Yankee contracted 
with Westinghouse Electric Corp. to carry out the research and development 
program to be performed in private facilities and to assist in scheduling and 
evaluating the work to be performed in Commission facilities. This subcontract 
was approved by the Commission and executed on September 4, 1956. 

Work on the research and development program was already in progress in 
advance of formal execution of the subcontract with Westinghouse, and has 
since gone forward at an accelerated pace with the full cooperations and assist- 
ance of the Commission’s Schenectady operations office, which is responsible 
for the administration of the Yankee contract. In addition, preliminary engi- 
neering work on the design of the plan and auxiliary systems has progressed 
along with work on the research and development phase of the project. This 
work has been carried out principally by Westinghouse and Stone & Webster 
Ingineering Corp., with whom Yankee is negotiating a contract for the actual 
construction of the plant. 

As a result of the work to date, the conceptual design of the plant has been 
firmed up, most of the important components of the plant have been sized, and 
detailed design work has commenced. The principal efforts of our program at 
this stage are focused on completing design and engineering work to the point 
where a fully detailed cost estimate can be prepared by late spring or early sum- 
mer when construction is scheduled to get underway. Meanwhile, an interim 
estimate has been made which indicates that overall costs of the plant will 
exceed, the original estimate of approximately $35 million by a substantial 
margin. This increase has resulted in part from escalating costs generally, and in 
part from design and engineering requirements disclosed as the work has 
progressed. 

The increased costs indicated by this interim estimate indicate eventual power 
costs in the range of 12 to 14 mills per kilowatt-hour, as compared with earlier 
estimates in the range of 10 to 12 mills per kilowatt-hour. While power costs 
of this order are not wholly unexpected for an early demonstration reactor, 
they do indicate the need for a full and careful reexamination of the project to be 
certain that nothing has been overlooked which might result in power costs more 
nearly competitive with those of conventional generating facilities. We are 
continuing our efforts in this direction with the full cooperation of Westinghouse 
and Stone & Webster in the hope that some savings may be reflected in the de- 
finitive estimate of costs due a few months hence. 

Yankee’s license application was filed with the Commission in preliminary form 
in July 1956. An amendment is now substantially completed, which will provide 
the Commission with the detailed technical information and preliminary hazards 
summary necessary to support the issuance of a preliminary construction permit 
Construction at the site is presently scheduled to commence in the summer of this 
year for completion late in 1960. 

Expenses of the project to date have been met by the sale of stock to the 12 
sponsoring companies, and regulatory approvals have been obtained for loans from 
these companies which will carry the project well into 1957. Conversations with 
commercial banks and institutional investors indicate that a suitable financing 
program can be arranged to meet major construction expenditures as the pro- 
gram progresses, and various alternative programs are now under consideration 
which will provide the necessary permanent financing. Final arrangements with 
respect to permanent financing cannot, of course, be made until the overall cost 
of the plant is more precisely known. Various alternatives are available to 
provide interim financing for the project if it appears that permanent financing 
can be more advantageously arranged after the plant has been completed and 
successful operation achieved. 


Fuel fabrication and reprocessing 

The increases in capital costs being experienced by Yankee and others who are 
undertaking the construction of first generation reactors reflects in part the rising 
trend in prices and costs generally. This affects the cost of nuclear plants and 
conventional powerplants alike and does not necessarily alter the basic com- 
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parison between them. In part, however, these increases in costs result from 
the hand-tailored nature of first generation reactors, each of which must be built 
as a custom job, using specially designed components. This aspect of costs holds 
the greatest promise of economies that may be realized in the future when com- 
ponent parts, if not entire reactors, can be standardized and produced more nearly 
on a volume basis. These economies, however, lie well in the future and will be 
realized only after the early reactors have been built and the present higher 
costs embedded. 

In view of these higher capital costs, it becomes increasingly important to 
explore all possible avenues for reducing the expense of fuel to the first genera- 
tion reactors, so as to bring overall power costs within reasonable range of the 
costs of conventional plants. Costs of fuel fabrication and reprocessing are 
factors of major importance in this area. 

Ultimate economies are clearly possible when additional reactors are built and 
volume operations can be achieved. Fortunately, volume operations in these 
fields are not dependent solely upon power reactors, since an increasing volume 
of fuel fabrication and reprocessing is already in sight for reactors used for naval 
propulsion and other purposes. Meanwhile, however, both fuel fabrication and 
chemical processing will tend to be high-cost operations which cast an added 
burden on the first generation civilian reactors. 

Accordingly, we believe the suggestion clearly warrants full examination that 
fuel fabrication costs and reprocessing costs to first generation reactors should 
be reduced through Government assistance, either directly by reduced charges at 
Commission facilities or indirectly by extending financial assistance or price 
guarantees to private fabrication and reprocessing facilities during the interim 
period before volume operations can be achieved. 

Pricing policies 

These same considerations make it appropriate to reexamine present pricing 
policies as a means of reducing fuel costs for the first generation of pioneering 
reactors, whose early construction is a matter of vital importance to the entire 
atomic energy program. Here, too, there are valid reasons for considering all 
possible means of reducing fuel costs during the early years of operation. Spe- 
cific suggestions along this line would include a reduction or waiver of use charges 
for as much as the first 10 years of operation ; extending beyond 7 years the period 
during which special nuclear material prices can be guaranteed under section 56; 
furnising special nuclear material in the form needed for the particular reactor, 
thus eliminating the present substantial charge for converting uranium from 
hexafluoride to metal or oxide form; accepting the return of special nuclear 
material in the form of spent fuel elements, thus eliminating the present charge 
for chemical reprocessing; or, as an alternative to the last two suggestions, 
pricing the charges for converting from hexafiuoride and for chemical reprocess- 
ing in Commission facilities on an out-of-pocket basis rather than on the present 
full-cost recovery basis. 

Test reactors 

The present period in reactor technology is in many respects a critical one 
during which experimental results with many different reactor prototypes are 
being extrapolated to large sizes suitable for use in industry and defense. An 
essential step in this process is the testing of reactor materials in a high neutron 
flux test reactor. The present difficulty of obtaining space and in-pile radiation 
time in the materials testing reactor and engineering test reactor is already 
critical, and the rapidly increasing needs for such facilities will not be wholly 
met by the additional test reactors currently under construction by the Com- 
mission and certain major industrial concerns. It appears that this is an area 
where limited expenditures may well achieve very significant results in removing 
a little publicized bottleneck in the overall national program. 


Questions to be considered in later hearings 

We note that the proposed program of governmental indemnity against 
reactor hazards and proposals for accelerating the nuclear power program will 
be the subject of more detailed discussions in later hearings. 

As we have indicated in prior statements to the Joint Committee, we feel that 
the insurance and indemnity problem is of major importance. Yankee has gone 
forward with its program to date in the confidence that suitable protection at 
an acceptable level of costs will be afforded by a combination of private insurance 
and governmental indemnity. 
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In connection with proposals to accelerate the nuclear power program, we note 
with interest the Commission’s recent announcement broadening the scope of 
the power demonstration reactor program. We believe that further stimulus 
to the nuclear power program would be provided by incorporating the suggestions 
made above with respect to fuel fabrication and reprocessing and with respect 
to pricing policies. 


Yours very truly, 
WILLIAM WEsSTER, President. 


CONSUMERS PUBLIC POWER DISTRICT, 
Columbus, Nebr., February 21, 1957. 
Hon. Cart T. DurRHAM, 
Chairman, Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 

Dear Mr. DurHAm: I appreciate the invitation to appear at the hearings before 
the Joint Atomic Energy Committee to be held in accordance with the Atomic 
Energy Act of 1954; however, previous plans make my appearance impossible, so I 
am filing this written statement in accordance with your letter of February 6, 1957. 

My principal interest in the atomic energy field lies in the economical produc- 
tion of electricity from nuclear energy, as the Consumers Public Power District, 
of which I am general manager, has engaged in intensive studies in this field over 
the past several years. Our negotiations with the Atomic Energy Commission 
for the construction of a 75,000-kilowatt atomic plant are now in their final 
stages, and we anticipate that the formal contracts will be signed in the near 
future. 

The basic problems, in developing an aggressive yet sound program, for the 
economical production of electric power from nuclear energy revolve around two 
major difficulties, namely, high construction costs over those for conventional 
facilities, and unknown operating conditions and costs. Construction costs of all 
kinds are generally on the increase and must be dealt with on any type of 
project ; however, it is the difference in cost between electric power from nuclear 
facilities as compared to that from conventional facilities that concerns the 
reactor development program. It is a condition of the times which must be 
recognized and accepted if the program is to continue moving forward. 

Electric utilities, whether private or public, have an obligation to render 
service to their customers as economically as possible, consistent with sound 
business principles, which includes reasonable development and experimental 
programs offering encouragement for more efficient or less costly electric service 
in the future; however, the utility responsibility does not include excessive risks 
or gambles which might seriously affect the cost of electric service to the cus- 
tomers. Therefore, such utilities as enter into the atomic-power-development 
program must, of necessity, seek means of minimizing the risks involved by 
one means or another. 

If rapid development of nuclear power is to proceed, much of the risk in both 
construction cost and operating cost, above that for conventional facilities, will 
ultimately fall on the Government, either directly or indirectly. I urge that these 
increased costs not be allowed to nullify the national and international objectives 
of the reactor-development program and leave the United States and its electric 
utility and atomic industries in a secondary position to those of other countries. 

I also suggest the activation of an advisory committee to the Atomic Energy 
Commission similar to the previous Utilities Advisory Committee, which should 
be invaluable to the Atomic Energy Commission and its staff in the formation 
and review of procedures and policies affecting the development of economic 
nuclear power. 

Very truly yours, 
R. L. Scuacut, General Manager. 


Wiison & Bari, 
Manchester, Conn., Feb. 14, 1957. 


Representative Cart T. DurHAM, 
Chairman Joint Committee on Atomic Energy, 
The Capitol, Washington, D. C. 
DEAR REPRESENTATIVE DURHAM: As you know from previous correspondence, 
and the agenda for the establishment of the Institute for Nuclear Serology 
which we have furnished the committee and certain other Members of the Con- 
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gress, aS well as the concerned activities of the executive branch, we believe 
that it has become imperative, that a well-planned and programed coordinated 
effort be made, to teach and train a substantial number of medical technicians, 
in the public health aspects of the civilian applications of atomic energy, par- 
ticularly as it may relate to standards for protection against radiation haz- 
ards, as more fully established by the recently issued regulations of the Atomic 
Energy Commission (10 CFR pt. 20) Code of Federal Regulations. 

After having made a somewhat thorough investigation of this matter and, 
having had the benefit of some very plain talks with substantial members of the 
community who are interested in the peaceful applications of atomic energy, 
we are convinced that this country must face up to the problem of dealing with 
radiation induced neoplastic diseases, including cancer. We believe that it is 
necessary to mobilize the necessary manpower (brains), materials, money, and 
management to accomplish the solution of this problem, even though it may 
take the entire coordinated resources of the United States Government. 

We do not believe that the magnitude of the hazards to the health and wel- 
fare of workers in the atomic energy industry, and the public are particularly 
well understood. In ignorance, the people stand in fear. There is a heavy re- 
sponsibility on the part of the committee as assigned by the Congress, to see that 
problems of this kind are taken care of with reasonable dispatch, and precise 
management and administration—as we interpret section 202 of the Atomic 
Energy Act of 1954. 

It is our view, which we previously expressed, when we appeared before 
the committee last year, and with which view you personally agreed, that what 
we need in terms of education for atomics, is an expanded program for the 
training of technicians for atomics. 

The unreasonable fear which has accompanied the peaceful development of the 
atom, must give way to intelligent reasoned knowledge. It will not if that 
knowledge is reserved in ivory towers of government, science, and research— 
be that knowledge ever so erudite. The people of America must share that 
knowledge, and in the language and words they understand, so splendidly exem- 
plified by the Walt Disney production titled “Our Friend the Atom,” as written 
by Dr. Heinz Haber. This is good work. 

When I appeared before you on February 16 of last year, I said that we as 
management consultants felt that the manpower problem could be met with a 
so-called technicians for atomics in-plant training program. We still feel so, 
and in the case of those segments of American industry which are actively par- 
ticipating in the civilian applications program, we are assured that this sort of 
thing is being undertaken. 

However, for that segment of the American complex, who are competent to 
assist, and who have little or no knowledge other than that which is of a wholly 
misleading popular conception, there is still no adequate training program for 
training technicians for atomics, within the meaning as used by the British and 
Russians. Why? 

Further if we are ever to gear up our local governments and State governmen- 
tal structures in as vital a measure as the regulations in connection with hazards, 
and we expect American industry to produce necessary radiation protective equip- 


. ment and instrumentation, to give force and effect to this radiation hazards reg- 


ulation, just where does the public health official, in State and local governments, 
send his inspection and administrative staffs, at a reasonable cost in terms of 
both time and money, so that they will have a reasonable grasp of this problem? 
Or for that matter where would the committee suggest that local labor leaders 
go? My inference is plain I think—the reference is to the PRDC case. 

Finally, gentlemen, you have before you, the matter of an indemnification pro- 
gram, the rates for which at this time, are largely a matter of blue-sky limits— 
the reference is to Senate No. 52, and House No. 888 the Anderson-Price bill. 

It is pertinent to inquire as to why this is so. We suggest that since we do not, 
with any degree of certainty, know what radiation in its several forms does to 
the human body, perhaps it is prudent for that industry to undertake: (1) the 
syndicate operations they propose; (2) the reinsurance arrangements they have 
entered into ; and (3) the indemnification bill they sponsor. All of which to us is 
rather meaningless, unless we have accompanying it, a well-thought-out and 
planned program for conveying the intelligence and understanding needed by 
insurance inspectors, and salesmen and claim adjusters, as a very practical 
important manpower category, of technically trained and deeply concerned 
people. 
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To stop on the spot, the flood of nuisance and fraudulent indemnity claims 
which are bound to arise under the present circumstances, the committee should 
concern itself with the provisions for adequate control methods, particularly as 
those controls may relate to medical technology, and better techniques for the 
differentiation of radiation induced neoplastic diseases, and those of natural 
incidence. There are only a few claims now, and we are sure the Commission is 
quite familiar with most of them. Even these few have established the pattern 
of legal suit and complaint. 

We hold of course that the answer is a vigorous well-planned and programed 
technical educational program at the local level. Since the towns of Hartford, 
Windsor, Middletown, and Groton, Conn., are now faced with management and 
administrative governmental decisions in this regard, that is education in con- 
nection with the hazards of atomic radiation, and atomic energy hazard control 
in the public interest, the thoughts of the ad hoe committee for the establishment 
of the Institute for Nuclear Serology, of which I am the Chairman, may make 
sense, in terms of the Atomic Energy Act of 1954, and the responsibilities of this 
committee of the Congress. 

Once again you are faced with a decision of public versus private responsi- 
bilities. We have been urged that this is clearly a responsibility of the Atomic 
Energy Commission and that what we are suggesting is a preemption of that 
Commission’s responsibilities. We do not think so in view of the quite specific 
provisions of the Atomic Energy Act of 1954 which deprives the Commission of 
the governmental monopoly it has held in this field.. Rather we think it is a 
responsibility of the public utility industry, insurance, and manufacturing indus- 
tries engaged in atomic-energy activities, and in the areas in which those 
activities take place. 

So as to give practical effect to what we are suggesting, we would be pleased 
to conclude this letter with the thought that the only organization in the country 
and Government at the present time who has the capacity and operating knowl- 
edge to undertake an adequate pilot program for training “technicians” is the 
United States Navy at Groton, Conn., where the Navy is now training personnel 
for the atomic Navy. We suggest that this program be expanded to include 
appropriate “selectees” from concerned agencies, of (1) the Federal Government, 
(2) the State of Connecticut, (3) the local governments of Hartford, Middletown, 
Windsor, and Groton * * * and such other Connecticut communities as might be 
interested * * * plus such insurance personnel as that industry might deem 
advisable * * * and as selected by the insurance study group * * * it being 
understood that the level of training would be the equivalent of the so-called 
technician level as now taught by the Navy. 

As to the leadership of this effort, we would nominate exclusively only one 
man, Capt. J. Barton Hoag, of the United States Coast Guard Academy in 
Groton, who did such a splendid job as the Associate Director of the Interna- 
tional School of Nuclear Engineering and Science at the Argonne National 
Laboratory, and who has just recently finished the splendid text, Nuclear Reactor 
Experiments, which we understand is now in press or is about to go to press. 

As to materials, supplies, and equipment, there now appears to be an adequate 
supply in Groton, either at the submarine base or at the General Dynamics 
Corp. laboratory * * * and plant. 

As to money, we suggest a 50-50 proposition between Government, that is, 
the Navy and AEC, and participating industry and the local and State govern- 
ments concerned, and a cost basis for tuition and housing, the “selectees” to be 
paid their regular compensation while attending the instruction program. 

Management of the program to be in the hands of the Bureau of Personnel 
and Bureau of Ships and Office of the Chief of Naval Operations of the Navy 
Department as assisted by the AEC, and General Dynamics Corp. General 
pattern of the education, after the fashion of the Industrial College of the 
Armed Forces, and with sufficient flexibility to develop the parameters, and a 
curriculum in this pilot program which may be used in other sections of this 
eountry and abroad. 

Senator Styles Bridges has been kind enough to suggest that I. submit these 
views directly and personally to you as the chairman of the Joint Committee 
on Atomic Energy for the information and consideration of your committee. 

It would, of course, be the hope of the ad hoc Committee for the Establishment 
of the Institute for Nuclear Serology that a number of its staff might be 
“selectees” of this ‘Institute for Atomics” programs at Groton. 

We appreciate this privilege of submitting our views in writing on this im- 
portant matter, since it saves both our time and expense and that of the com- 
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mittee; however, if, later on, the committee would like to question us, in con- 
nection with some specific features of this suggestion or the investigation 
which we have conducted of radiation-induced-cancer problem and allied neo- 
plastic diseases, or, any of the many ramifications that there appear to be in 
connection with the educational problems as related to atomics, and insurance, 
and the hazards problem, please feel free to call on us. 
Trusting that this letter and these views will be helpful to the committee with 

a particular view to doing something about making some progress with the edu- 
cational hazards, and insurance problems, we should be happy to have this letter 
inserted in the record of the section 202 hearings if you think that such insertion 
would be helpful and in good taste and appropriate. 

Most respectfully, 

ELLiIotr EARL, 
Chairman, Ad Hoc Committee for Establishment of the Institute for 
Nuclear Serology. 


The CuHatrMan. We will stand in recess now until 10 o’clock to- 
morrow. 


(Thereupon, at 4:45 p, m. Monday, February 25, 1957, the com- 


mittee was recessed, to reconvene at 10 a. m., Tuesday, February 26, 
1957.) 
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